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FOREWORD

Citibank',s history of contribution to the quality of life in New
York City is exfensive, and needs no wordy comment here._ When, however,
early efforts to improve counseling services in the city's high schools
resulted in data bearing upon the need for information services to stu-
dents, Citibank undertook to sponsor a project of considerable magnitude
and direct service to the public schools unequalled by any one agency in
the private sector.

The CASE Institute for Research and Development in Occupational
Education (IRDOE) is proud to have been chosen the project manager of
the undertaking--a computerized information delivery systemand presents
herewith the final report of the activity and findiirs. Of special note
in this highly successful demonstration of computer-assisted guidance is
that it represents the first attempt at service to high-density, urban
populations. With feasibility provem, there is every reason to believe
that the tool of automated information delivery will ultimately free
counselors to perform the more professional tasks for which their.training
has prepared them and thereby improve the quality of service to students.

Lee Cohen
Director, IRDOE



ACKNOWLEDGMENTS

The report that follows containa much data--numbers, percentages,
and statistical comparisons. It does not include the names of the many,
many people who took part in same aspect of the GAG project during its
duration. In some sense, the numbers provide the proof of the great
effort made by:

The high school administrators We would like to acknowledge
the generous and warm cooperation of Mr. Murray A. Cohn, Prin-
cipal of Louis D. Brandeis High School, and Ms. Hannah Lewis,
Acting Principal during his leave; Mr. Noel Louis, Principal
of Herbert H. Lehman High School, and Mr. Kenneth Tewel, Assis-
tant Principal; Mr. Leonard J. Harrison, Principal of Midwood
High School; Mr. Melvin Serisky, Principal of Francis Lewis
High School, and Ms. Pauline Weinstein, Assistant Principal;
Mr. Herbert Balish, Principal of Port Richmond High School,
and Mr. Bernard C. Fettman and Ms. Ethel Van Horne, Assistant
Principals.

o The site liaisons. It is with deep feelings of respect and
friendship that we thank the five primary liaisons to whom
this report is dedicated: Ms. Tina Houck (Brandeis), Mr. Ron
Kutscher (Lehman), Ms. Maureen McGinniss (Midwood), Ms. Marlene
Buckley (Francis Lewis), and Ms. Alice Farkouh (Port Richmond).
Without their interest and high ideals, the GAG project would
not have been as profitable an experience.

o The professional and administrative staff of the five high
schools who worked with us. At Brandeis--we would like to
thank Mr. Danny Grossman, co-liaison; Mr. Jimmie E. Warren,
Mr. Peter Steinberg, Ms. Rebecca Dail, and Ms. Nancy Moccaldi
of the College Office, and Ms. Florence Shapiro and Ms. Ethel
Elkin. At Midwood--we acknowledge the work done by Ms. Barbara
Venito, co-liaison; and Dr. Sollis Schub and Ms. Lillian
Sapirstein of the College Office; and the help provided by
Ms. Sybil Del Gaudio. At Francis Lewis--the efforts of Ms.
Mollie Levine and Ms. Lillian Pollack are gratefully noted.
At Port Richmond--we publicly thank Ms. Ethel Bergman and
Ms. Marion Johnson of the College Office, Mr. John Gino,
Librarian, and Ms. Cathy McGovern.

The Division of High Schools of the Board of Education of the
City of New York. In addition to in-kind support of the CAG
Project, Mr. Samuel Polatnick Director, and Dr. Filmore Pels
and Mr. Arthur Auerbach, provided leadership and support which
was invaluable. We were encouraged by their interest and help-
fulness during the darker days.

The IRDOE project staff. The patience and perseverance of the
project staff was noteworthy. As a team, we learned from one



another and shared our ideas responsibility,And work. Wc
tested) observed, scheduled, tallied and re-tallied, counted
and totalled, delivered rolls of paper, trained staff and
students) analyzed and interpreted the results, and wrote
several reports describing our progress and problems.
Mr. Arnold Jaffe, who worked with the project team from its
earliest days through the final year when he took over the
day-to-day operation; and Ms. Pearl Beck, Mx. Larry Killian,
and Mr. Joseph Perlman who also assisted with all the aspects
and contributed to all the decisions.

o IRDOE staff and consultant- Ample and complete backup was
provided by several staff members and consultants, whose con-
tributions were over and above that expected: Mr. Russell
Nutter, project administrator whose dutiec ranged from secre-
tarial to editorial and production activities; ms. Valentine
Michielini, IRDOE secretary, who was always there just before
she was needed; ms. Melanie Bentley, who often volunteered to
help with the more repetitive tasks; Dr. Rita Senf, whose
statistical and editorial talents were so valuable.

* CASE, IRDOR Directors. Dr. Lee Cohen, Director of IRDOE,
maintained a high level of interest and commitment .to the
project goals and permitted us the latitude to pursue them.
Dr.,Max Weiner, Director of CASE, fiercely and loyally sup-
ported our research interests. Both Drs. Cohen and Weiner
provided the necessary critical climate as well as the
resources of the Graduate School and University Center at
those times when the need was most crucial.

First National City Bank, Urban Affairs Division. The proj-
ect was initiated and sponsored by Citibank. Support and
feedback from Dr. Henry Brenner, Mr. William C. Herbster, and
Mr. Herman Diaz was always available and helpful. We would
also like to thank Dr. Norman Willard and Mr. Jack Starr for
their early involvement. Working with Citibank was a personal-
ly and professionally stimulating experience.

Time Share Coroporation. The attentive concern of Mr. Charles
A. Morrissey and Mr. Herb Cornell in overseeing delivery of
all contracted services bodes well for good future relation-
ships between the public and private sectors. Their availa-
bility to us and the quality of the services they provided
warrants our faith in similar endeavors.

The students in the New York City public high schools. Several
thousand young women and men took our tests, answered our ques-
tions with care and gave us worthwhile, serious and unsolicited
suggestions and advice. They are the beneficiaries or victims
of all ourexperimental demonstrations. All good go with you!

Barbara R. Heller Linda Chitayat
Principal Investigator Project Associate

iii

6



TABLE OF CONTENTS

Chapter Title Page

FOREWORD . . -

ACKNOWLEDGMENTS . . .

TABLE OF CONTENTS . ..

LIST OF TABLES . . . . . vi

LIST OF FIGURES . . . .. vi

I BACKGROUND . . . 6,66 .. 660006.6666 . 000 1

Introduction . . . . . . . . . .. . . . . . . . . . . 1

Overview of the Project 3

II PROJECT ENVIRONMENT 6

Participating High Schools 6

Initial Student Views on College and Career Planning . 8

Main Features of the Guidance Information System . . . 11

III EVALUATION METHODS 17

IV PROJECT IMPLEMENTATION . . . . 25

Project Staffing and Administrative Support . . 25

Orientation, Training, and Allocation of Staff Time . 28

Scheduling and Use of Terminal Time . . 30

Days and Mean Hours Used . . . . 30

Equipment Malfunctions . 33

GAG Operation in the Pilot Schools . . 36

SC1T701A00 0 .... 0 0 * 006 06600 066 38

School B
School C 40

School D . . . . . 41

School E 41

V ANALYSIS OF THE GIS DATA FILES . .

College Files ....
Occupational File

O 6 60
60 6000006

. 0 000

43
44
48

VI STUDENT USE OF THE COMPUTERIZED SYSTEM . 53

Users and Uses 53

Multiple Use . . . 0 0 . 0 4 4 0 6 57

Direct Vs. Indirect Use 58

Searches Vs. Descriptions 0 .. . . 6' 61

Data Files Used . . . . . 64

Grade Level of 17,7e 66

VII OUTCOMES: ANALYSIS OF COLLEGE APPLICATIONS . . 69

Applications Per Graduate (APGs) . 72

Outcomes of Applications . . . . 75

Reported Effects of CAG on College and Career Plans 79

7
iv



Chap_ter Title

. , . . .

Ppge

VIII OUTCOMES: EMPACT OF CAG ON STUDENT USERS . 82
Limitations Concerning the Test Results 82
Preferred Sources of Information

, 84

College Information . . . . . . . . . . . . . . . 86
Career Information . . . . . . . . . . . . . . . . 86

Vocabulary 88
Description and Organizat on of information . . . . . . 89

eCollege Information 90
Career Information . . . . . . . . . 0 92

Decision-Making . . . . . . . . . . g a 4 0 * 0 . . 95

IX PARTICIPANTS' REACTIONS AND DISSEMINATION ACTIVITIES
Participants' Reactions .

Dissemination Activities . .. .

. .

.

.

99

99

102

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS . . 105
Summary: Background and Objectives . . 105
Conclusions and Recommendations 108

POSTSCRIPT _ _

.

_ z . . . . . 127
CAG, 1975-1976 . . . . . . . . . . . . . . . . 127
Project "ACCESS" 00.00:00 0000 6 * 128

APPENDICES . 131

8



LIST OF TABLES

Number Title Page

1 Terminal Time Scheduled and Used for Students, By School and
By Time Period (Time in Hours, To Nearest Quarter-Hour) . 32

Reported Time Lost Due to Equipment Malfunctions in Periods
1 and 2, By Month, All Five Schools Cambined . 35

Number of Student Users and Total Number of Uses, By School
and By Time Period 54

4 Mean Number of Uses Per On-Line Day and Mean Uses Per
Terminal Hour, By School and By Time Period . . 56

Number of Students Using CAG Once and More Than Once, By
School, Across All Time PeriOds. ... . . . 57

6 Percentage of Direct and Indirect Use, By School and By
Tine Period . 000.060. *60 * 59

7 Percentage of Uses Involving Searches, February 1974 and
Periods 2 and 3, By School . ... . . 62

8 Total Uses of Each GIS File As a Percentage of Uses Within
Each Time Period, By School 65

9 Percentage of CAC Users in Grades 12, 11, and 10 and 9, By
School and By Tine Period 67

10 Number of Graduates and Data on Known College Applications,
Including CUNY, SUNY, and Other Colleges, For 1974 ('74) and
1975 ('75), By School 73

11 Outcomes of Non-CUNY Applications . * 0 76

12 Users' and Non-Users' Opinions of the Three Most Valuable
Sources of College and Career Information.By School . . 85

13 Mean Vocabulary Scores for GAG Users and Non-Users,
School 9 . 0 0 6 .. 6 * . 0 88

14 Mean Scores on College and Career Information Questionnaires,
For Users and Non-Users . . . . 91

15 Mean Decision-Making Scores for Users and Non-Users, By
School . ...... ... 0 6 0

9

vi



LIST OF FIGURES

_igure Title

1 Search Mode: Sample Interaction Employing Three Basic
GIS CUM/ands * 6 6 * OOOOOOOO O * * 6 6

Page

15

2 Descriptive Mode: Sample of an Actual GIS Description of
an Occupation . O . . . 16

Instr ents for Assessing System Operation, Use of the
System, and Quality of the Data Files . 18

Instruments for Obtaining Participants' Reactions and for
Assessment of Students . .. .. 19

10

vii



CHAPTER I

BACKGROUND

Introduction

In December 1973, First National City Bank (Citibank) awarded a
contract to the CASE Institute for Research and Development in Occupa-
tional Education (IRDOE) for its proposal to conduct a demonstration
and evaluation of a computer-assisted counseling project in New York
City public high schools. The request for proposals from Citibank
reflected their long-standing concern with urban educational affairs,
as well as the interest and support of the Board of Education's
Division of High Schools and Bureau of Educational and Vocational
Guidance with whom they had been associated as members of the New York
City Guidance Advisory Couneii. The Council, composed of leaders from
the public and private sectors, was formed in 1971 to "broadly assess
existing guidance services in the public high schools with a view
toward recommending improvements in the practice." As one part of
their researches, the Guidance Advisory Council staff was introduced to
several computer-assisted counseling programs being tried in other
school systems around the country.

In the early 1970s in New York City, the ratio of counselors to
students averaged approximately 1-to-1200, resulting in "crisis inter-
vention counseling" which reinforced students' stereotypes that
counseling and disciplining were fairly synonymous. Both the shortage
of trained counselors and the steady increase in the number and complex-
ity of educational and vocational opportunities for students taxed even
the most qualified counselors' time and skill. ',Computerized counseling,'
as an adjunct service, is a compelling concept: Computers' capacity to
store, collate, retrieve, and select from a vast store of information--
and to present the information back rapidly and attractively--enables
access to more information, relieves the counselor of the burden of
collecting and sorting the information, and thus allows him/her to spend
more time interacting with the student. Computers could Sovide needed
information to many more students, and even the hypothesi2d "imperson-
ality" of the exchange between the student and the computer might, under
certain sets of circumstances, be considered an asset. Despite thepre-
Conceived benefits, all parties agreed that the first computer-assisted
guidance project in New York City schools should be introduced with care
and monitored with concern.

During the months Citibank was reviewing plans and proposals they
so met with several R & D agencies and with vendors of computerized
programs. Several high school principals, together with the Director of
the Division of High Schools, attended a demonstration of a computer
system. By the end of 1973, when the contract was formally awarded to
IRDOE, the five pilot high schools that were to participate in the
demonstration had been selected, and a computer "guidance" system had
been chosen.

11
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Originally proposed to start with the beginning of the academic
year, Citibank's grant to IRDOE covered the period from November 1973

through July 1975. November-Decamber 1973 and January 1974 comprised
the Planning Phase in which negotiations with the pilOt schools, in-
stallation of equipment, and training of school staff would take place.
Phase II, the operational phase, extended from late January-early
February through.December 1974. During this interval, students were to
have access to the computerized program. Priority use of the computer
between February and June 1974 was established for llth grade students
to engage in occupational exploration; the September-December 1974 period
was to be reserved for 12th grade students' use of college information.
The post-operational phase of the initial contract period, January-June
1975, was to be devoted to data tabulation, analysis, and reporting. Due
entirely to the enthusiasm of the pilot high schools, Citibank extended
the operational phase through June 1975 so that students' use of the
system was continued for an additional six months.

The extension of the operational phase served another purpose, per-
mitting additional study of the effects of the computer experience.
Prior to this, IRDOE had two roles--program manager and evaluator. In

our managerial role, we contracted for hardware and software services,
oversaw the installation and maintenance of equipment, oriented and
trained school personnel, ordered and frequently hand-delivered supplies
and materials, and performed a public information function. As evalua-
tors, we were responsible for monitoring the progress of the project,
including maintaining records of the number and types of students who
made use of the computer, the procedures the schools established for
tmplementing the new project into existing educational programs, and so

on. We also attempted to ascertain whether the system facilitated col-
lege applications and whether it increased the number of students
receiving counseling.

The extension of the operation to June 1975 provided us the op-
portunity to collect data describing the direct impact of the computer
experience on student knowledge, attitude, and behavior. Such data
was requested by both the Division of High Schools and Citibank as a
basis for considering a course of action for the September 1975 through
June 1976 school year.

As a result of the impact study findings demonstrating that use of
the computer benefited students, both the Board and Citibank decided to
continue the project, with modified levels of support, for the 1975-76
year. The Division of High Schools of the Board of Education continued
to absorb the costs of the telephones linking the five teletypewriter
terminals to the central computer and the allocation of a portion of a
teaching allotment to each of the pilot schools: Prior to the 1975
school year, each of the pilot schools had received a teaching unit (a
one-teacher equivalent) to staff the project; the allotment was halved
for the 1975-76 year. For this latter period, Citibank continued to
finance all computer-related costs, and reduced their grant to IRDOE to
cover managerial costs exclusively.

IRDOE, Center for Advanced Study in Education, is part of the
Graduate School and University Center of the City University of New York.
During November 1973 through June 1975, IRDOE employed a full-time proj-
ect director, project associate, graduate student assistnts, and other

12



staff members and consultants from the University to oversee the
project activities. The amounts and type of staff changed during the
course of the project--more research assistants were employed during
periods in which extensive classroom observations were made, or when
tests or other instruments were administered/ and when data was analyzed.
Computer specialists were used during the early part of 1975 when IRDOE,
the Board of Education, and Citibank were considering plans to revise
the computerized information. To manage the computer-assisted guidance
pro ect in 1975-76, a graduate assistant was able to attend to the ad-
ministrative details and to train school personnel. The director and
associate concentrated on policy issues, continuing to spend a great
deal of time in public relations and information dissemination.

The authors hope that this report will convey the highly enthusi-
:astic flavor Of the reaction of the many people, at all levels and from
various backgrounds, who have seen the project in operation. IRDOE
staff Gitibank, and the Division of High Schools were inundated with
requests for information, pleas for involvement, and proposals for ex-
jziansion Lang before sufficient evidence was available on which to base
recommendationp for future activities. These reactions alone, apart
from any data, suggest a widespread feeling of a need for computerized
services in guidance-related areas.

Overview of the Prolect

The aim of this report is to summarize all our experiences with the
Computer-Assisted Guidance (CAG) project during the period from November
.1973 through June 1975, and to suggest conclusions and recommendations
based on our findings and observations. The five reports submitted at
regular intervals during the couise of the project were very detailed;
many of those details, which were necessarily presented in discrete seg-
ments, will not be repeated here.1 We will, however, include same data
not previously reported. The intention now is to look at the entire
experience, seeking an integration of findings and a broader perspective
than was possible while the project was in progress.

This report covers three time periods during which students in five
high schools had use of the computer system: Period 1, February-June
1974 (5 months); Period 2/ September-December 1974 (4 months); and
Period 3, January-June 1975 (6 months). Although the CAG project con-
tinued to operate in the same schools for another year, there was no

1
,
-The five previous reports on A Demonstration of_Computer-Assisted
Guidance in New York City High Schools, with their publication dates,
were: -:Tirst Quarter Report," 3-31-74; "Second Quarter Report,"
6-3074; "Third Quarter Report)" 9-30-74; "Fourth Quarter Report,"
12731774j and "Assessment of Selected Effects of CAG on Student Users,
April 1975. Copies cannot be supplied, but can be inspected at IRDOE.
The appendices to these reports contained copies of all evaluation

instruments.
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further data analysis after June 1975. We will comment in a final

postscript on activitieS and developments during the 1975-76 school
year.

The basic objectives of the CAG pro ect were to demonstrate the
feasibility of using an automated system to provide high school students
with factual and current information on colleges and careers, to assess
the effects of such a system on student choice, and its effects on the
allocation of staff time. We expected that effective use of a computer-
ized system would increase the number of students seeking college and
career information, the range of college and career alternatives avail-
able to them, and their awareness of the factors and processes involved
in making decisions or choices concerning colleges and careers. We
expected also that there would be a reallocation of counselor time--with,
for example, less time spent in routine information-conveying activities
and more time spent in meaningful interaction with students, helping them
match their interests and capabilities with the external requirements of
colleges and occupations. The project concentrated on students in grades

11 and 12.

The program used to test the viability of the concept of computer-
izing such guidance functions and its applicability to New York City
students was the "Guidance Information System" (GIS), a product of Time
Shal:e Corporation (TSC), a subsidiary of the Houghton Mifflin Company.
It is a computerized data retrieval system which provides students or
staff with instantaneous access to information about occupations, two-
and four-year colleges, and financial aid. A teletypewriter terminal is

used to type in requests for information. Through a telephone linkage,
the request is transmitted to the computer which responds by typing the
apprOpriate information from the permanently stored data files. A

student alone, but usually assisted by a staff member, may type in his
own request or the information may be requested in the student's absence;
in the latter case, the printed copy of the computer output must be
delivered to him. Largely because of fiscal constraints, each one
of the five high schools had access to the computer about one day a week;
these access, or on-line, days were scheduled in advance.

At each school a staff member, whom we have designated a liaison,
supervised the CAG operation; usually the liaison had same paraprofes-
sional or other assistance. The number of teachers assigned supervisory
duties differed from school to school and from_alMa period to time period.
In all instances, however, there was continuity in the assignment of

liaison responsibility. The liaisons arranged for publicity, recruitMent,
orientation, and scheduling of students for computer use, and for followup

after the use. On the day the school had access to the computer the

liaison usually operated) ot helped operate, the teletypewriter terminal.

The five public high schools, one from each borough, were selected
collaboratively by the Division of High Schools and the Borough Super-

intendents. The schools were: Louis, D. Brandeis in Manhattan, Herbert H.
Lehman in the Bronx, Midwood in Brooklyn, Francis Lewis in Queens, and
Port Richmond in Staten Island.1

1Throughout this report the schools will be letter-coded to provide
anonymity. 14
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Although these are all academic-comprehensive high schools, they
were more different than alike, in both student and school character-
istics. The student populations differed considerably in ability levels,
in the proportions who were college-bound, in socioeconomic levels, and
in ethnic composition. The schools varied in age of the school building,
size of student enrollment, number of sessions held, and rate of utiliza-
tion (the percent utilization of each building in relation to its rated
capacity).

Of great importance is the fact that within the common framework we
established, each school developed unique procedures and routines for
project implementation. The many diversities among the schools were wel-
come in this investigation of the feasibility of using computer-assisted
guidance. While these differences greatly complicate the making of inter-
school comparison, at the same time the results furnish a better base for
generalization about a wider range of organizational structures and
implementation procedures.

One caution to keep in mind while reviewing this report is that the
par icular systan used to study computer-assisted guidance (in this case,
GIS) may impose limitations on the generalizability of the findings. For
brevity, this report generally uses the term "CAG project," or simply
"CAG," but it is actually the "TSC-Guidance-Informstion-System-Computer-
Assisted-Guidance project."



CHAPTER II

PROJECT ENVIRDR4T

This chapter provides a picture of the pilot high schools) as well
as of the students' perceived needs for college and career information
before there was much use of CAG. This will serve as a general baseline
against which we can later examine details of CAG usage. Following this,

we will introduce the =in features of GIS.

Par icipating High Schools

It has been mentioned that the five high schools involved in the
pro ect differed on many dimensions. This section will describe these
differences in some detail.

Although not a randomly selected sample, these schools represented
the diversity of the New York City public high school system. The age
of the building ranged from School E.,the oldest built in 1927,1 to
School B, which was the newest and which did not have a full official
graduating class until June 1975 (the end of Period 3). The size of the
student body and the utilization rate tended to co-vary; School A was by
far the largest, had the highest utilization rate, and operated from
about 7:30 a.m. to 4:30 p.m.; School C, the next largest, also had a
high utilization rate, and held classes from about 7:30 a.m. to 5:30 p.m.

'School E was the smallest school, with an enrollment of approximately
one-third of that of School A; it operated the shortest school day, with
no overlapping sessions.

In terms of the percentage of students reading two or more years
below grade level, School A was the highest (70%), with the four other
schools much lower and much closer together--C, D, and E with 20%, 16%,
and 267. reading two or more years below grade level, re-spectively. The

percentage of graduates (excluding School B) applying to college was
related to the reading scores, 2,1E21 for School A. The rank order was:
A (with the most applying), D, C, and then E with a much lower percentage.
These figures do not agree with students' statements about their college
plans, as we will describe in Chapter II. In socioeconomic level,
Schools C and D were in the most affluent communities; the families of

'Board of Education of the City of New York. High School .Profpes,
1971[1972, prepared by the Division of Systems Planning. and Program
Analysis, Office of Planning-Programming-Budgeting. This resource pre-
sents a statistical overview of the high schools for the 1971-1972 year.
School B was not yet included, and documented comparative information
is not available; its student population characteristics are similar to
those of School E.

16
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students in Schools E and B were largely blue collar; and in School A
they were the poorest, with many families unemployed and on welfare. In
ethnic mix) the proportion of non-white students was about a sixth at
School El and just over a fourth at Schools C and D. Over 907. of the
School A students were non-white.

Another school variable was the extent of involvement in other
special educational programs; same schools--A, for exampleseemed to be
involved in innumerable projects, while School C had only a cooperative
work-study program. In School E the special attention CAG aLforded to
students and staff was quite a novelty. Two schools (A and D) offered
courses in data processing; one of these (School D) had its own mini-
computer and offered instruction in programming. Certain administrative
functions, such as students' programs, had been computerized by the
Board of Education before the 1973-74 year, and several schools had had
exposure to these kinds of computer functions.

In February 1974, when CAG started up, one of the more salient
school characteristics was the extent of available college and career
advisory servic s. School A maintained a modest college office and had
no career advisor; it was a participant in a small career guidance proj-
ect which ended in June. Of all the schools, B was the most career-
oriented; it had a career academy, offered students career decision-
making courses, and was involved in a large state-funded project to
improve career education. Since it was a new school with no full
graduating class, college advising services were minimal. School C,
on the other hand, had an elaborate college advisory service and
established systems; there were three college advisors assigned be the
college office. School C had a licensed guidance counselor assigned to
work with students on occupational choices. School D also 1 ,d a large
and well-established college office staffed by at least two advisors;
there was little emphasis on career counseling. School E's college and
career office was staffed by two advisors. In addition, this school was
involved in a small special career education program which ended in June
1974 with the first in a series of New York City fiscal retrenchments.

Many of these student and school characteristics have direct
bearing on the results of the CAG project. The proportion of the students
going on to college and the ability level of the student population af-
fected interest in and use of the specific kinds of information stored in
the computer, as well as how much help students would need to understand
the system. The size of the student body determined the number of
students eligible for service. The number of sessions held affected the
availability of students; a school operating on more than one session
tends bp discourage students from being in the building after the end of
their school day. Space constraints affected the location of the CAG
equipment and thus its accessibility. During the time periods studied,
economic concerns became increasingly important in making college and
career decisions; they also affected the availability of staff, particular-
ly in the 1974-75 year (Periods 2 and 3).
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Initial Student Views on Coll e and Career Plannin

In March 1974, approxinately one month after the project became
operational, we administered the Survey of Student Activities and Plans
to 1889 juniors and seniors in the five pilot schools.1 The Survey
investigated the students' initial status--their current plans for edu-
cation and/or occupations after high school, sources of influence on
their decisionsj and their perceptions of the college and career informa-
tion they had received in high school prior to administration of the
Survey.

We asked students to indAcate what they thought they would do
immediately after graduating.4 For a large majority of the respondents,
high school graduation did not mean the end of their education, even
though many expected to work while going to college. At Schools C and D
over 90Z of the respondents planned to continue their education.
Schools A and,E-were intermediate in this respect, while about three-
quarters of the students tested at School B said they planned to continue
their educationd These percentages were slightly higher for juniors
than for seniors, except at School E.

Most students planning further education expected to start im-
mediately after high school; about 30% to 40% expected to work at the
same time, with Schools A and E being at the higher end of Ehis range.
Of those expecting to continue schooling immediately after graduation,
most chose a four-year rather than a two-year college. Very few
students planned to get a job and then go to a school or college later
on; and few expected to go to a specialized training school (technical,
art, etc.). These results suggest that potentially large numbers of
students night be interested in information about colleges cr further
schooling opportunities.

To investigate occupational plans, students were asked to list
three chaices of occupations or jobs they would be interested in after
finishing all schooling. In each school and grade, two-thirds to three=
fourths of the students listed three choices, apd almost all others
listed one or two. A larger percentage of juniors than seniors_listed
three choices except in Schoel Al where they were equal). This dif
ference between grades 11 and 12 was statistically significant at the
.05 level of confidence. One possible explanation is that 12th graders,

iFor details, see Appendix, Table Alp the chapter on Evaluation Methods,
111,page 22. Of the 1889 students tested, 85% had had no CAG experi-

ence. The 15% who had already used CAG in February or March 1974 were
almost all juniors, the largest proportion of wham were in Schools D and

E.

or details, see Appendix, Table A4.
3These high proportions of students expecting to go to college occurred
under the CONY policy of admitting every New York City high school
graduate without charge for tuition or other entranee requirements.
With the imposition of tuition, there may be reductions in the propor-
tions, or changes in the colleges to which they eventually apply.

1 8
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who are closer to the necessity for decisions about the future, are less
likely to entertain unlimited, perhaps unrealistic, options. An alter-
native but related possibility is that in the added year of maturing,
the seniors have already narrowed their choices and now begin to focus
on realizable interests. Since slightly more juniors than seniors also
said they planned on post-high school education, the "closer-to-decision-
time" explanation assumes more serious contemplation.

Next we examined the first-choice occupations listed in response to
the question above, in terms of groupings1 and of specificity. There was
a total of 341 different firstchoice occupations; the most frequently
listed groups of occupations, in descending rank order, were: teacher,
secretary, medical doctor, nurse, lawyer, accountant, engineer, psycho-
logist, journalist, business management, computer programmer, musician,
electrician, social worker, policeman, physical therapist, and dentist.
Note that most of these occupations require post-high school training.
The associated frequencies ranged from 181 for teacher down to 18 for
dentist; there were 167 different occupations, about half the total,
listed by single individuals.

The number of responses and their frequency do not convey the
variety of occupations listed--from medical illustrator to horse trainer;
nor the range in the degree to which students can be specific--from
cytotechnologist or RCA repairman to "hospital work" to "painter." To
quantify specificity of choice, we rated the occupations as very specific
(i.e., listed in the Dictionary of Ocs.iti.onakTitles [D.O.T.]), medium
(e.g., teacher), or general (e.g., work with children). The largest
proportion, 64%, were very specific; 13% were medium, and 23% were
general. These findings have implications for the kinds of occupational
information the students need; over one-third of them might use help
with narrowing and clarifying their choices, apart from others who might
benefit from an opportunity to consider alternatives to their first
choice.

To determine what factors were most important in shaping students'
decisions about their future college and occupational plans, respondents
indicated, for each item on a list of 13 possible sources of influence
(people, books, etc.), whether its influence was "very much," "some," or
"little or none." In all schools and grades, the students' "own in-
terests" were consistently rated the highest as influencing decisions
about the future, and their "own abilities" scored just slightly lower.
Also ranking highly were the influence of "parents or guardians," and
"someone who works or studies in (the student's) field of interest."
Receiving intermediate ratings, in decreasing rank order, were: books,
magazine articles, or stories; friends; teachers; and guidance counselors
or advisors. The least influential factors (continuing in decreasing
order) were: relatives, college catalogs, and TV or movies, Although
students rated guid Ace counselors or advisors below the middle in rank
order as sources of influence on their decisions, results to be presented
in ChaptervIII on Impact of CAG on Student Users show that in January-

1
Similar titles were grouped; e.g., "teacher" included special education

teacher, music teacher, math teacher, etc.
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February 1975 they ranked counselors highest as a source of information

about both colleges and careers.

Given this picture of the students' college and occupational goals,

the next general area of investigation concerned students' perceptions

of the college and career information they had received--or remembered
receiving--since the beginning of the 1973-74 school year.

Almost all students said they had met individually with a school

guidance counselor or grade advisor at least once since September 1973;

these percentages were slightly higher for seniors than for juniors.

Most of the help they received was with planning their high school pro-

gram, but it also included same help with plans for post-high school

education. The help from the guidance counselor or grade advisor seldom

involved occupational or job plans; those reporting such help in each

school and grade ranged from 3% to 19%.

Many fewer students reported having seen a college advisor; about

two-thirds of the seniors and a third of the juniors said they had done

so. As to the kind of help they said a college advisor gave them, about

half the seniors and a fourth of the juniors said they received help

with plans for further education. In both these respects, the School E

juniors were an exception, equalling the seniors.

The responses concerning college advisors as a separate group are

somewhat suspect; from general observation, students do not differentiate

clearly among guidance counselors, grade or program advisors, and college

advisors, even though in the high schools these people differ in their

functions and their qualifications. The remaining questions, discussed

below, pertained to advisors generally, and did not require students to

differentiate among them. Students rated their opinion of the help they

had received from the school advisory personnel, and whether they would

like to talk further with an advisor if time permitted.

On a 3-point scale, students indicated how helpful the school ad-

visors had been to them in planning what they would do after high school.

Beth juniors and seniors rated their advisors as just below the middle

of the scale in helpfulness. These findings may reflect the very great

student load carried by most guidance and advisory personnel in the high

schools, and do not suggest that students thought poorly of the advisors.

Indeed, when asked whether they would like more time to talk with

an advisor, over half the seniors and three-fourths of the juniors did

want more time to talk, if possible. Students who responded affirmative-

ly could check more than one area in which they wanted help. More

students wanted this extra time to talk about college, rather than

occupational, plans; for both topics, more juniors than seniors said they

would like to talk with an advisor. In general, the desire for more help

was greatest at School A--the largest of the five schools, and one with

the relatively fewest number of advisors.

These results suggest that students perceive more need for help with

edunational than with occupational planning, and that juniors express a

greater need for help than seniors who were graduating in three months. By

2 0
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the time this data was collected, the seniors had probably already
obtained whatever help the school's advisors could give them, especially
with respect to college; and their college applications were probably
processed by the high schools. Up to March of the school year, the
advisors evidently give a greater priority to seniors, which seems
reasonable, since there won't be another year available in which to help

In summary, most of the students in the pilot high schools expect
to continue their education after graduation, and can state possible
occupational goals, although with varying degrees of specificity. They
do think about their future education and occupation, guided 'primarily
by their own interests and abilities. Most of them had seeA an advisor
at least once for an individual consultation and had received same help,
especially concerning plans for college. The results suggest a redun-
dancy in the availability of educational information, and at the same
time a considerable need for occupational or career information. Of
course, educational planning necessarily involves aspects of career
planning, although these students apparently perceive their most im-
mediate need as one for college information. The apparent redundancy
in providing educational, particularly college, information may be a
legitimate response to the students' requests. .The results nevertheless
point clearly to a need, whether identified by the students or not, for
more planning information, especially concerning occupations. Sizable
proportions of students would like more help to plan for their futures.
They themselves emphasize help with college plans, but examination of
their occupational choices suggests that they could also use help with
'career planning. Regardless of what they need most, in the eyes of
many students a need for additional aid or information exists. Whether
CAG could help fill this gap was the major concern of this project.

Main Features of the Guidance Information System

This section briefly describes TSC's stated purposes the four
files, the operation of the system, and some important terminology.
Later sections will contain fuller details.

The Guidance Information System was designed for use by high school
students nationwide. TSC states that the Guidance Information System:

.makes it possible for students to explore
large data files stored in a computer, and to examine
the ways in which their personal criteria for selecting
colleges and occupations [affect] the range of oppor-
tunities available to them.... [The user] can...in-
teract directly with the information.... [He] can
change his mind, and his instructions, at any point.
This places the decision-making where it belongs, with
the student
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GIS consists of four separate data files of information retrievable
from the computer:

1. The four-year college file (Col 4) contains
on approximately 1,600 colleges nationally.

ation

2. The two-year college file (Col 2), which is similar in
structure to the four-year college file, contains infor-
mation on approximately 1,000 junior and community
colleges nationally.

3. The occupational file (Occu) contains information on
about 1,300 occupations which were selected from the
more than 20,000 in the Dictionary of Occupational Titles

*4. A scholarship and financial aid file, listing about 250
scholarships. Since it is a prototype and limited in size,
it was used less than 17. of the time, so there will be
few references bol it in this report.

The user sits at a terminal, which is connected by telephone line to
a central computer.2 Using the instructions and code numbers provide,1
(s)he chooses one of the four files and typescommands on the terminal
keyboard, requesting information from the computer storage. The computer
searches for and selects the requested information, and relays it almost
instantaneously by typing its responses. The instructions and the
responses simulate a rudimentary conversation.

The Guidance information System has been characterized as a direct
interactive system, without a monitoring capability. "Directly inter-
active" means that the user requests and receives inforMation on the spot;
thus he can see the results of his choices, compare or change them, and
see the consequences of each additional instruction. "Without a monitoring
capability" means that the computer keeps no permanent record of the
interaction, and the user's name (or other identification) is not stored
in the computer.

For this project each school had a 'heavy duty" teletypewriter

en an occupational description is printed out, it lists titles of some
"related jobs." GIS contains about 3,000 of these related occupational
titles with D.O.T. numbers. Since these "related jobs" are generally not
in the data file, the student can consult the D.O.T. for a description of
many more occupations. IRDOE provided the schools with D.O.T.'s.
2
ISC's computers are in Hanover, New Hampshire; a foreign exchange line
was brought to New York City so that, for our schools, the link-up was the
equivalent of making a local telephone call. The CAG project had one such
telephone link-up, the use of which was rotated among the schools on
different days. From September 1974 on, IRDOE conducted a similar project
in CUNY community colleges using GIS and more telephone link-ups, thereby
increasing the total amount of potential access to the computer.

2 2
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terminal--the work-horse model--which provided a hard copy of the inter-
action in printed form. This printout is the only permanent, record of
the use. Carbon paper was used througheut the project; the schools
usually gave the original copy to the student and kept the carbon copy
ot file. All students who were at the terminal wanted to keep a copy.

The "Student Study Guide" constitutes the main tool for using the
system. This booklet contains explanations of the instruction letters
which tell the computer to perform its functions, directions for using
the various files, and a list of all college and occupational charact-
teristios users need to obtain information of interest. Although the
Guide is reusable, several hundred were purchased'for each of the high
schools. There is also a "User Instruction Manual," containing infor-
mation for counselors and alphabetical lists of colleges and occupations,
with-their GIS code numbers (and, for'occupations, the D.O.T. number).
Students would use this Manual if they wanted the code number to obtain
a description of a specific preselected job or college in GIS, or if they
wanted to know whether an occupation or college is included in the data
files.

CIS uses a narrowing logic; as more specifications are considered
either by inclusion or exclusion, the original pool (of, say, 1,300
occupations) becomes smaller and smaller. The college and occupational
files are similar in structure. (There are also important differences,
which will be discussed more fully in later sections.) The stored
information is organized by :haracteristics--qualities,or features which
describe an occupation or a college. Characteristics define what types
of information can be retrieved. All characteristics are coded by
number.- The characteristics are grouped into broad categories. "All
women" is an example of a characteristic in the "Coeducation" category.
The college files Centain more characteristics (and categories) than
the Occupational file, and thus provide more choice.

To use GIS, the computer must be instructed in what to do with the
characteristics; these instructions (or commands) are signified by a
letter. Thus, the computer can be instructed either to consider only
"all women" colleges, or not to consider colleges with an all-female
student body. To operate the system) the user must know at least 5 of
the 12 commands or instructions. These five basic commands instruct
the computer to:

1. Consider or include (colleges Of occupations having
this characteristic.

2. Remove colleges or occupations having this character-
istic. (Do not consider those witb this characteristic.

3. Delete or erase from consideration a characteristic
previously specified (i.e., "I've changed my mind").

4. Print the names (if there are 25 or less) of the colleges
or occupations that meet the-Prior specifications.

5. Print detailed information about a specific college or
occupation (identified by its GIS code number).
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Using these commands,
1
alone and in combination, the files can be

used in two ways--to make searches or to provide descriptions. In a

search, the user selects characteristics that are important to him and
derives a list of jobs or colleges that meet the requirements he has
specified. For a descriptica. the user requests details about a par-

ticular college or occupation by using the fifth command, Print. Either

or both of these types of uses may occur in one computer interaction.
Searches could occur first, to narrow the range of choices, and could
be followed by a description of one or more of the choices. A search
requires a clearer understanding of the operating instructions (ter-
minal commands) and of how the system is constructed. Figures 1 and 2
show, respectively, annotated sample printouts obtained from an occu-
pational search, and from a description of an occupation.

One of the more significant differenceS between the college and
the occupational files is the distinction between selectors and
descriptors. In the college file, selectors and descriptors are the
same; that is, any characteristic can be used as a specification cri-
terion for selection as well_as appearing in the description. This is
not true of the occupational-filel where some characteristics are only
for description and cannot be used as input. For,examplel consider the
description of "jobs that are mostly performed outside"; the user cannot
ask for (select) a listing of occupations that are "mostly outside."
Such information is, however, available in a description of a specific

occupation. This difference between selectors and descriptors in the
occupational file makes it more difficult to grasp the way the occupa-
tional file works, as compared with the college files, which are simpler.

Another factor affecting the CAG experience is whether the student
is or is not present during the computer interaction. This is not a
feature of the system as much as a function of how it was used in the
schools. This report refers to direct use, meaning that the student was
present during the computer interaction, even though a staff member may
have operated the terminal. Indirect or batched use means that the
student had previously submitted in written form, which a school staff
member processed in his absence. Generally, botching was done(on an
on-line day)before or After regular school hours, or at any time no
students were scheduled Batching was Sometimes done in instances where
students failed to keep their scheduled appointments The advantages
and disadvantages of both types of use will be discussed in detail in

Chapter vi, pp. 58 ff.

Dne other command also produces a descriptionl but one that is much

more detailed. For any college (or occupation), this command produces

a list of all characteristics (in code numbers or in English) true of
the given conege--i.e.1 those characteristics which the college has.
In the college files in particular, such a llat is lengthy; if done in
English, it is very time-consuming, and if &Ile in numbers, the user

must decode them. It is also possible to obtain a partial list.

2 4
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FIGURE 1

SEARCH MODE: SAMPLE INTERACTION EMPLOYING THREE BASIC GIS COMAND

OCCUP T AL INFORMATION READY

?A2

ADD 243 JR+ COLLEGE+- ASSOC! ATE DEGREE

231 OC tr'AT ONS QUAL IFY
7A2

ADD 2
33 OCCUP T IONS QUAL IFY

?S222

BUSINESS & OFF I CE

SUBTRACT 222 WEAK AR! THMET C

14 OCCUPATIONS QUAL I FY

?P
253

COLLECTION CLERK+ CLERICAL
DOTI 240.388

316
COURT REPORTER+ CLER I CAL
DOT/ 202+389

361
DI GI TAL COMPUTER OPER TOR
DOT // 213+382

519
FOREIGN L ANGUAGE STENOCRAPHE
no i1 20' 388

665
AW CLERK/PARALEGAL ASSI ST I

;)01// 119.299

674'
_LEGAL SECRETARY
DOTU 201.368

746
MEDI CAL SECRETARY
DO T1 2?1+ 353

747
MEDI CAL STENOGRAPHER
001# 2ø2338

971
RESERVATION AGENT+ AIR TRANS.

T 9 120 368
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FIGURE 2

DESCRIPTIVE MODE: SAMPLE OF AN ACTUAL GIS DESCRIPTION OF AN OCCUPATION

2122

79
COMMUNITY SERVICE NALTII WORKER
195.2.$

JOB DESCRIPTION AND WORKER REQUIREMENTS!
HELPS CARRY OUT PROGRAMS PLANNED BY THE COMMU TYeSERVICESAND ALTH
EDUOA TI ON OFFICER. MAY PREPARE A DISTRIBUTE HEALTH INFO* MATERIALS.
ANSWER INFO. REOUESTS. A HELP PROMOTE ESTABLISHMENT OF LOCAL HEALTH
SERVICES. REO. ABIL I TY TO RELATE TO OTHERS I INSPIRE CONFIDENCE OF

OTHENS ABI LI TY T9 FOLtOW DIRECTIONS.

RELATED JOBS
045.168 ou*setAIR
19902.41 USE AID
195040 GROUP WORKER
195.114 PROBATION OFFICER

FOR FURTHER INFORMATION!
COMMISSION FOR SOCIAL WORK CAREERS

2 PARK AVENUE. NEW 'YORK. N.Y. 4.016
NATIONAL ASSOCIATION OF SOCIAL WORKERS
2 PARK AVE* NEW YORK. M.Y. TWO
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CHAPTER III

EVALUATION METUODS

The evaluation activities were designed to accomplish two general
purposes:

1. To systematically monitor the project operation, so
as to id3ntify areas of potential successes and prob-
lems that facilitate or interfere with the implemen-
tation of a computer-related guidance activity in the
public high schools; and

2. To assess the effects of such a system on student
decision-making and on staff and student reactions.

To these ends, much effort wept into planning an evaluation that
would provide evidence on which to base future decisions and the re-
direction of maladaptive practices. We wished also to use techniques
and instraments that required little staff time and that might prove
helpful to the school staff. Informal feedback suggested that certain
of the evaluative procedures did meet the schools' own administrative
recordkeeping needs. Considering the amount of information we re-
quested of the liaisons, they spent very little of their CAG time
(reported mean, 670) in gathering and maintaining evaluation data.

Figure 3 shows the instruments used for assessing system operation,
use of the system, and the quality of the data files; also included are
the dates of administration or use, and explanatery comments. Figure 4
shows, similarly, instruments used to obtain participants' reactions
(upper half) and to assess students (lower half). Much of the informa-
tion in these two figures will not be repeated in this text. Tables
Al and A2 in the Appendix give fuller details about the students who
were assessed.

IRDOE staff made 10 introductory and b,aff orientation visits
(2 per school) prior to February 1974. During the three project periods
there was a total of 97 man-days of sitc visits; the majority of these,
especially in Periods 1 and 2, were on on-line days to see what was
occurring and how the CAG operation might be improved. Off-line day
visits were usually for data collection and informal discussions. We
often helped students and staff at the ter'Inal, and learned a great
deal during these visits. The liaisons rc rted that these sessions
were valuable to them; they frequently req ested our presence when
they expected visitors, anticipated problems, or wanted to try some-
thing new.

17
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FIGURE 3

INSTRUMENTS FOR ASSESSING SYSTEM OPERATION, USE OF THE SYSTEM,
AND QUALITY OF THE DATA FITRS

Instrument or Technique Date(s) Comment

Observations
(in man-days; by IRDOE
staff)

pds.*
21-, .7

3

Visits on both on-line and offline days.
pd. 1, N=45; Pd. 2, N=27; Pd. 3, N=25
(including visits for student testing).

Copy of Printout (borrowed
from liaisons) AND

Feb. 1974 For each use. Printouts plus User Sign-1n
gave name, grade, file, da-te, search/descr:
tion, and direct/indirect data. Required
matching printouts with User Sign-In to
obtain total users and uses.

User Sign-In (kept by
terminal operator)

User Sign-In AND /74-6/74
(Pd. 1)

Obtained times, plus information as above,
except search/description, without having
to reconcile the information with copies
of printouts (although IRDOE continued
this process for two months as a check).

TSC Autcrmated Summaries
(without student names )

TSC Automated Summaries
(with student names)

Pds. 2, _ TSC modified its summary program so as to
permit typing user name into terminal.
Gave all time and user information, and
all in one record. Usefulness depends on
the fidelity with which identification is
typed in at the time of use.

Hardware Monitoring
Checklist
(kept by liaisons and
IRDOE staff)

Pds.
1, 2, 3

For each on-line day. Described type and
extent of malfunctions and estimated re-

sultant time lost.

Data Files Output
(Analysis by IRDOE staff;
also, liaisons' reactions- )

Feb. 1974;
(May 1974

and
April 1975)

Examination of printouts and comparison
with information from other sources gave
recency and accuracy of information in
the files, and characteristics used in
searches. (Also based on ratings from
Liaison Questionnaires, and information
Rating Cards. See Figure 4.)

*Period 1 = February - June 1974.
Period 2 = September-December 1974.
Period 3 = January - June 1975.

28
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FIGURE 4

INSTRUMENTS FOR OBTAINING PARTICIPANTS' REACTIONS
AND FOR ASSESSMENT OF STUDENTS

Instrument or Technique Date(s) Comment

Partici ants' Reactions

Information Rating Card
(kept by liaisons,
IRDOE staff, and any
other user)

Log Day
(kept by IRDOE staff,
and at School D by
liaison)

Liaison Questionnaire

Principal's Questionnaire

School Librarian
Questionnaire*

School Personnel
Questionnaire*

Pds.
1,

May 1974
(1 entire
on-line day
per school)

5/74
4/75*

5/74
2/75*

4/75

4/75

For noting any unusual (good or bad)
outcomes or experiences, by file and
characteristic; e.g., output omissions or
logical problems with system construction.

For each student user that day. Gave a
description of a typical day. Served as a
basic source of data on student reactions.

Mailed; all 8 liaisons responded.
Mailed; all 5 liaisons responded.

Mailed; all 5 principals resPonded.
Mailed; all 5 principals responded.

Mailed 6 (2 to School E); all responded.

Mailed to 18 guidance counselors and
teachers involved with CAG; 13 responded
(with at least 1 from each school).

Student Assessment

Initial Survey of Student
Activities and Plans
(given by classroom
teachers, liaisons,
and IRDOE staff)

College Office Applications
Records*
(analysis by IRDOE staff)

ll'ests of Impact of CAG:
Vocabulary; Decision-
Making (plus Preferred
Sources of College and
Career Information);
Self College, Ideal
College, Self Occupa-
tion and Ideal Occupa-
tion Questionnaires

_arch 1974

6/74 and 9/74;
6/75

Jan./Feb.
1975.

Given by
IRDOE staff;
some liaisons
assisted.

Time required, 40 min. 1889 Ss were tested
in English classea, or in economic classes
in School D. Gave initial picture of
student views, although afew (mainly in
grade 11) had already used CAG. Analysis
is based on grades 11 and 12. For detaila,
see Appendix, Table Al.

For all identifiable college applicants or
applications in the 5 schools. Processed
5366 applications in 1974, and 4899 in 1975.

Time required, less than 1 class period.
Liaisons were asked to select English
classes equally divided between users
and non-users; School A tested Ss in
homerooms. In:Schools B, DI and El Ss
tested took either Vocabulary or
Decision-Making, plus 1 other test.
School C classes took Vocabulary and
Decision-Making, but no other test.
For details, see Appendix, Table A2.

*Data not previously reported.

2 9
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The basic information on student use of the computer system was
o?tained in different ways at different times. In the first month,
to get basic data on which filea were used and the mode of use, we had
to borrow the carbon copies of the printouts from the liaisons. The
carbons were tmportant to the evaluators as well as to the schools,
which used them in various ways--primarily as a basis for followup
discussions with students. All schools hoarded the copies, and were
reluctant to lend them to the evaluators. In several instances where
the printouts were not available for data analysis, this was usually
because they had been given to counselors. When we obtained the most
complete set of carbon copies available, we matched them with the
User Sign-In records, which (if completed) gave the date, users' names,
grade level, and the type of CAG experience (direct or indirect mode).
Even when the schools very carefully maintained both sets of records,
the matching process invariably showed that several students were not
accounted for on one or the other record. It became clear that a
better method was needed for identifying users and for summarizing
data on use.

In March 1974, through a contract modification, TEC began provid-
ing daily automated summaries, giving an account of all requests made
of the computer, with times, for each school; but the summaries con-
tained no student names. These accounts provided useful information
about time, and furnished SOUR check on data obtained from hand anal-
ysis of User Sign-1n records; however, identification of individual
students, and whether the use was batched or direct still had to come
from matching the automated summaries with the User Sign-1n records.
While an improvement, this still did not resolve the problem of uniden-

tifiable uses. In addition, there were omissions in the automated
summaries that usually occurred asa result of the breakdown of the
central computer, or the shift to another computer that was not pro-
grammed for automated summaries.

Beginning in September 1974 (Period 2), we requested a change in
TSC's summary program to permit student names and other descriptive
information to be typed at the terminal at the time of use. The infor-
mation appeared on TSC's sunmary, although it did not go into...the
computer; this change facilitated the task of data collection and

analysis. In those instances when not all of the identification infor-
mation requested was entered at the terminal, it would not appear on

the TSC line-by-line summary. Generally, however, both time and user
information became available on the same record, and matching of two
separate data sources was no longer necessary.

Because all the basic information about system use was not com-
plete, especially in Period 1, our analyses are perforce only for those
students and variables for which we could determine the necessary iden-

tification. It seems ironic that in a computer project so much of the
data collection and analysis had to be done by hand. Manual record-
keeping and data handling are time-consuming and less than fully

accurate. We know, for example, that our counts of multiple users of
CAG are not precise because of duplications and misspellings in student

names. With no citywide student identification numbering system,
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completely accurate counts are not possible despite whether the anal-
ysis is automated or done manually.

The Hardware Monitoring Checklist provided a record of equipment
malfunctions, the frequency and duration of breakdowns, and responses
to calls for service. Most liaisons completed these records fairly
carefully in Periods 1 and 2 when every malfunction was perceived as
major, but much less so in Period 3, by which time the liaisons had
become quite competent about dealing with equipment-related problems.
As these lessened over time, the liaisons raised more questions about
implementation and the underlying theory and construction of the data
files (e.g., how they were compiled, how colleges and occupations were
classified, etc.).

Such questions were discussed during observation visits, as well
as at two group meetings of the liaisons held in April and September
1974. At the first meeting the liaisons described how they oriented
and scheduled students for CAG use and how they followed them up after
use. This discussion led us to develop the one-page Log Day form, as
a way of describing a typical on-line day. IRDOE randomly selected
one day per school in May 1974, on which all CAG activities, including
students' reactions on the spot, were systematically noted. For each
user that day, CAC staff, assisted by an evaluator-recorder, summarized
what occurred during the use, as well as preliminary and followup
activities. Log Day information was a basic source for description
of student reactions.

The quality of the data files wasassessed fram our own indepen-
dent checking, from ratings of the categories and characteristics by
liaisons, and from notes on the Information Rating Card. On this card,
any user (but mainly staff) reported unusual outcomeS, noting the file
and characteristic used.

To document changes in career and college counseling practices
that are attributable to CAG is a very complex task, because of the
variety of people in different Capacities who perform such functions
in the high schools. Instead of attempting to assess the effects of
CAG on time allocated to these guidanre functions, we collected
opinions, ratings, and judgments by means of questionnaires mailed to
school staff members. In May 1974, on a lengthy questionnaire, the
liaisons rated, described, and evaluated the project, including staff-
ing, administrative support, training, materials, quality of the data
files, and effects of CAG on students. They also indicated how much
time they allocated to CAG, and how the CAG time was spent. In April
1975 they completed a similar questionnaire. The principals, in a
brief questionnaire each spring, expressed their opinions and described
their reactions to the project. Since staff members other than those
assigned to the CAG unit took part in project activities, we asked
liaisons for names of such people, and sent out a general School
Personnel Questionnaire. Also near the end of Period 3, the librarians
received a questionnaire specific to them. The response rate to all
questionnaires was 1007,, except for the School Personnel Questionnaire,
where about three-fourths of the 18 surveyed responded.
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The Initial Survey was given in mid-March 1974 to all students
in classes selected by liaisons as being representative of the _entire
population in grades 11 and 12 (see Appendix, Table Al). Regular
classroom teachers, plus liaisons, administered most of the Surveys.
The 1063 Juniors and 826 seniors tested constitute approximately a
25% sample of all students in the respective grades. Very few of the
seniors tested had had CAG experience (overall, 37.); about a fourth
of the juniors had used CAG (range, fram 13% in School B to 407. in
School D). Where Ns permitted, we compared users and nonusers, but
found few differences at this very early stage. The Survey results
describe the initial status of the students to be served by CAG, in
terms of their attitudes and future plans. (See Chapter II, pp. 8 ff.

To obtain objective evidence of the effects of CAG on student
behavior, we first considered that college applications might reveal
changes attributable to CAG. But because of the difficulties with
respect to individual schools' recordkeeping practices, we could not
compare CAG users and nonusers directly, and instead resorted to a
comparison of the 1974 and 1975 graduating classes. The supporting
reasons will be explained in the section on Analysis of College Appli

cations. (See Chapter VII.) It is clear, however, that there are
many ambiguities in the college applications data.

In reviewing the very positive project results obtained in Period",
the Board of.Education and First National City Bank requested additional
data on the effects of CAG on students, so as to be able to reach a
more informed decision concerning its future use. To guide the direc-
tion of this undertaking, IRDOE and a representative from theDivision
of High Schools jointly proposed impact criteria. In relation to the
criter1J4 adopted, we devised direct cognitive and attitudinal measures

of the impact of CAG on students. The purpose of these tests was to

assess effects of CAG use on decision-making, vocabulary, student atti-
tudes, and students' knowledge of, and description and organization of
information about colleges and careers.

Early in 1975 (Period 3), IRDOE, assisted by liaisons, gave these
tests to users non-users in the same classes. No class took more

than MO of the tests. (Table A2 in the Appendix gives details.) For

the testing, we had requested that the liaisons select classes about
equally divided between users aminon-users overall, 537. (389) of the
740 different students tested had used CAG (range, fram 36% at School C

to 62% at School E).- These students were all in grade 12, except for
School E, where 847. of these tested were in grAde 11. Of the 389
different users, 527. had had only indirect (i.e., batched) CAG experi-
ence, and 577. had not used CAG.since Period 1--6 to 12 months prior to

the testing. It is possible that Ow non-users had some exposure to
CAG in group orientation sessions, but none had used the terminal,

either directly or indirectly.

The same statistical design was used for analyzing results of
both the Vocabulary and Decision-Making tests. On both tests the
score was the number of correct responses. To deal with the question
of possible initial differences in ability level between users and

0 9
0 .4



23

non-users,we had hoped to use student honors status as a control vari-
able. (It was not possible to ask liaisons to use honors status as a
selection variable, in addition to asking for equal division between
users andnen-userawithin classes.) As it turned out, no honors stu-
dents were tested at Schools P. and C, and at the other schools, the
cell Ns were very disproportionate and some were very small. To
statistically compensate, we used a multiple regression program
("Glypoth") to analyze significance of differences.1

For the final analyses, we combined honors users and non-honors
users and compared them with honors plus nonhonors non-users,without
distinguishing between honors and nonhonors students. As explained
in Appendix B, we are willing to assume that no important initial
ability differences existed between users and non-users that would
account for the obtained results.

We realize, of course, that many other questions can be raised
about the initial comparability of users and neneusers we will dis-
.cuss some of the possible variables in connectlen with the test
results.

The remaining impact tests dealt with student attitudes toward
the cmputer2 and other sources of college and career information, and,
by means of four questionnaires, with the way students described and
organized information about colleges and careers. There were four
open ended-questionnaires--Self College, Ideal College, Self Occupa-
tion, and Ideal Occupation. On the "Ideal" questionnaires, students
were asked what questions an ideal counselor should ask of students
looking for a college or occupation; the "Self" instruments asked
students where they might consider going to college or what occupation
they may pursue, and asked them what were the important features of
their choice. These instruments had no "correct" answers; their reli-
ability and validity had not3been established; and they were given
only in Schools B, D, and E. For these reasons we did not analyze
the results statistically; nevertheless, the findings are clear enough
to stand by themselves.

The Glypoth program handles the unequal cell Ns by using cell means
as the population estimates, and yields F ratios which are interpreted
in the same way as those obtained from analysis of variance. For a
description of the Glypoth analysis, see: Gross, A.L., Costa, N.D.,
&.Steckler, J.F. A Fortran Program for Hypothesis Testing in the
General Linear Model. Journal of Education end Psychelogical
Measurement, 1974, 34- 133-115.
2_
-The attitude questions, which were placed at the end of the Decision-
Making test, asked the student to select, from each of the two lists
of sources presented, the three sources (s)he considered most Valuable
for obtaining college and career information. Respondents were included
in the analysis only if they gave three responses to the question. For
each question, proportions were obtained, by school, of the number of
users and non-usersseleeting each listed source as one of the three
most valuable.
3
The Self College Questionnaire was given only in School D; thereafter,
we gave the Ideal College Questionnaire, since it proved to be easier
to score and interpret.
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Each of the four open-ended questionnaires provided space for
writing 10 responses. The questionnaires were scored for the total
number of unduplicated statements and the total number of different

categories employed. The number of statements, or amount of informa-
tion, represents the student's ability to describe what he knows about

colleges or careers. The number of categories or the variety present
in the statements, reflects how the student organizes the information.

Responses to each questionnaire were analyzed independently by at
least two scorers, without knowledge of whether the respondent was a

user ornon-user. A statement was defined as containing one piece of

information. Two statements by the same student containing the same
information counted as one statement (e.g., "The school is coed,"

and "It has male and female students.") Categories were not imposed

on the data, but were generated by the actual content of the responses.
Specific categories were narrowly rather than broadly defined. We

used GIS classifications and labels whenever possible, which permitted
analysis into GIS-related and non-GIS-related categories. For example,
the two statements, "The college requires high marks for admission,"
and "The college requires high SAT scores" were placed in the one CIS
category of "competitiveness."' (TSC groups these two characteristics

under this classification.) Any one student might make two or more
statements within the same category; thus the number of statements
per student was usually larger than the number of categories (s)he

employed.

For the two occupation instruments, another breakdown was into
job-oriented as compared with personal-oriented categories. (The two

college instruments did not generate responses divisible into this type
of tmpersonal vs. personal grouping.) Job-oriented responses were
worded in terms of job or work situation characteristics (e.g., "This
occupation requires arithmetic ability'). Personal-oriented responses

were phrased in terms of the atudent's background or abilities (e.g.,

"You must be able to work with numbers"); or in terms of the character-
istics of the hypothetical student counselee named in the question
(e.g., "Are you good in mathl"). Some responses were not scorable as
job- or personal-oriented, either because they were "neutral" (e.g.,
"Interview people in the field" or "Go to the library") or irrelevant
(e.g., "Work is hard") or ambiguous (e.g., "Where do you want to work '

Although decisions are difficult concerning what constitutes an
unduplicated statement and what kinds of statements constitute a cate-
gory, we made every attempt to remain consistent and fair. Analysis

of any open-ended questionnaire presents similar difficulties, but
this is the price to be paid in obtaining responses which are not

stimulus-bound.

Note however, that these two responses (if made by a single student)

would be counted as two different statements since they do not cover
identical information--the former example refers to high school grades,

while the latter refers to scores on a specific test.
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CHAPTER IV

PROJECT ThLENTATION

The aim of this chapter is to provide some flavor of CAGin action
in the five demonstration high schools through a description of how the
project was staffed, how the time was allocated and used, and how each
school operationally responded to the demands and challenges provoked by
the computerized project.

Sta in : an4Admi_nistrative

From its inception, the CAG project received a warm welcome. Prin-
cipals of the high schools eagerly awaited its installation, were
cooperative in finalizing arrangements, and implemented the project in
their schools in a manner that facilitated effective demonstration.
What helped inestimably, in our judgment, was that throughout the three
time periods (February 1974 - June 1975), the Division of High Schools
allotted one teaching unit to each of the pilot schools.1 (A teaching
unit represents the equivalent of the average salary for one regular
classroom teacher. A licensed counselor, for example, represents 1.3
teaching units, while a paraprofessional is the equivalent of .7 of a
teaching unit.) The schools used their teaching allotment in different
ways, but each principal appointed at least one liaison, who was re-
sponsible for coordinating the CAG activities, and who served as IRDOE's
primary contact. Most principals selected regular teachers for this
purpose, releasing them from their other duties. Since all teachers
must do some classroom instruction, these liaisons could not be assigned
to CAG full time; some portion of the allotment thus became available
for other assistance.

With the exception of School B (at which a guidance intern was
hired as a full-time CAG liaison), all other schools assigned CAG re-
sponsibility to relatively young,regular teachers. In addition to
having an average of about seven years' teaching experience in the
school system, they also had special experience as college advisors,
career counselors, and/or program advisors. All had demonstrated com-
petence and concern about quality education. According to their own
estimate, the liaisons were selected because they had a job history of
personal involvement with students, a high degree of organizational
skills, and a close relationship with the schools' college and career
advisement services.

In our judgment, it is rare to meet a group of people so interested
and involved in a project, and so willing to spend time in self- and

1
-As previously noted, for the period from September 1975 - June 1976,
this allotment was halved and each school received the equivalent of
half a teaching unit.
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program-appraisal. Informal discussions with the principals suggested
that, as they said, the liaiSons were indeed "some of our best people."
With the prevailing scarcity of dollars for education, the principals'
choice of such competent personnel provides one index of their commitment
to the CAG project.

The individual at each school who was primarily responsible for
liaison duties did not change.1 Some of the other changes in assignments
from Period 1 to Periods 2 and 3 reflected reallocations of project
duties to better suit individual school needs; many reflected citywide
budgetary curtailments. In Periods 2 and 3 there was a reduced number
professional staff involved with CAG at Schools C, DI and A (as well
as a clear reduction in the amount of time all 5 schools spent at the
terminal--see pp. 30 ff.), although this was not reflected in the
liaisons' reported estimates of the proportion of time they devoted to
all aspects of CAG. Their estimates for Period 1 ranged from 167. for
the School C primary liaison to almost 1007. for School B; in Period 2
their estimates ranged from 17% for School c to 877. at School B.

The staffing patterns at the individual schools follow:

School A. In Period 1, liaison responsibility was shared by an
English teacher with grade advising duties (the prhmary liaison) and a
health education teacher. Several hours of paraprofessional tine, and
a few student monitors (who received "service credit") completed the
staffing. For Periods 2 and 3, the grade advisor and a full-time para-
professional conducted the CAG operation; student monitors continued) but
to a much lesser degree. The terminal was placed in a small private room
in the college office.

School B. In an 3 project periods, a guidance intern was hired for
he CAC project. Since this school had the most elaborate and varied
career education programs) he was responsible for coordinating CAG with
all other career and decision-making activities. In Periods 2 and 31 in
which the terminal was moved from the Career Education office which the
intern shared with two other members of the staff to an office of his
own) he had the clerical assistance of student monitors.

Schooi.C. CAG responsibility in Period I was shared by a college
advisor-English teacher (the primary liaison) and a licensed counselor
for career guidance. In Periods 2 and 3 only the college advisor was
actively responsible; since the college office itself was more minimally
staffed during this time) the liaison had to assume additional responsi-
bility for its functioning, reducing the actual time devoted to CAC. The
location of the terminal in the college office facilitated her duties,
hut contributed to the career counselor's problems in coordinating her
career office advising duties and CAG during Period 1

1
For 1975-76, all schools retained this same person with the exception
of School B which transferred responsibility to a teacher of business
education.
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School D. In Period 1, CAG activities were shared by a college
advisor-English teacher (the primarily active liaison), an occupational
counselor, and two half-time paraprofessionals who manned the project in
the early evening hours. The paraprofessionals were recent graduates of
School D, enrolled in a CUINTY college, and interested in computer tech-
nology. For Periods 2 and 3, the professional level responsibility was
entirely that of the college advisor, who similarly to School C devoted
increasing amounts of time to the college office; the time of the para-
professionals was also reduced to about one-third of the Period I amount.
Since the terminal remained in a locationmost accessible to the college
officP1 iT,ci-eaning use was made by the ,--ther-col>ge aAv4sors.

School E. In Period 1, a math teacher who was responsible for
School E's College and Career Office was selected as primary liaison,
assisted by a counselor responsible for a special career project which
ended in June 1974. They had the assistance of a part-time secretary as
well as a paraprofessional two days a week. Later, all professional
responsibility fell to the primary liaison, but the secretarial and para-
professional assistance remained at the same level. The terminal was
located in the librarian's office--also shared by the paraprofessional--
several floors away from the College and Career Office, but adjacent to
the career section of the library.

In most schools CAG was established as an adjunct to the college
office, primarily because career advisement services were, in general,
not well developed and the college office was one of the locations (and
services) that was accessible to and familiar with large amounts of
student traffic. In all schools CAG functioned independently although
cooperatively with the other related departments and staff. The liaisons
were responsible to the principal and/or to an assistant principal for
guidance. By the end of Period 1, principals were among CAG's warmest
supporters. They wanted to "keep the program going," and they wanted
access to the computer more than the scheduled two days a week. The
principal of School El in an unsolicited letter to the project director,
expressed it as follows: "The CAG project has been of great, almost
inestimable value to us. It has added a dimension of knowledge and...of
motivation It has stimulated our entire...operation. There has been an
almost galvanizing effect. The program should be expanded to other high
schools if funding can be found. Certainly, it must be kept here." At
the end of the project, the principals still remained strong supporters,
except for the principal at School C. Although this principal indicated
that [his] interest in CAG seemed to diminish over time, he also stated
that, in his observation, student users did benefit.

The liaisons were unanimous in their high, positive rating of the
attitudes of their school administrators in Period 1; all said the ad-
ministrators were very much interested in the project and had observed
its operation on both on-line and off-line days. Only two principals
(Schools B and D) requested occasional formal reports from the CAG liaison
(number of students served, percentage using each of the four files, etc.
but diicussion and personal observation showed that all principals were
aware of the problems and progress of the project. Their "very much
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interested" a titudes, according to the liaisons' reports, were apparent
in the amount of time and effort the administration expended--introducing
CAG to the parents and community, encouraging demonstrations for (and use
by) people in other schools and agencies, writing articles for the school
newspaper, and motivating involvement of other school staff. Of great
importance to the liaisons was the fact that the principals established
few constraints, facilitated liaisons' requests for supplies, and granted
permission to employ class time for student orientations, terminal use,
and testing. By the end of the project, liaisons at Schools A, C, and D
viewed the administrators as staying more in the background. The liaisons'
most frequent comment was that administrators relied on CAG to fulfill a
valuable function.

Orientation _Training, and Allocation_of_Staff Time

Training sessions were conducted in each school near the end of
January 1974, during Regents week. One or two representatives from TSC
and IRDOE staff conducted the training. The sessions ran from three to
as many as six hours, with one to twenty people present. Attenders
usually included the principal, the assistant principal in charge of
guidance, the liaison(s), counselor(s), advisor(s), staff of other special
projectf, cwf:iide interested group representatives, and faculty from other
depar;-ww:s (e.g., math, data processing, etc.)'.-

'he intent of the sessions was to familiarize the school staff with
csp%bilities of the system, to orient them to the conceptual basis

of L. program, and to teach them basic use of the equipment (how to make
colitar:t with the computer),the functions of the terminal commands, and so
a. The Student Study Guide was the basic training tool. After group
scussion and an on-line demonstration, each participant who wished to do

so could try out the system individually.

With -rme on-line practice it takes less than an hour to learn the
essentials ).7 cl3erating the system; acquiring full expertise and finesse,
however, talc- a little more time. At the end of the initial training
session, most ,.;articipants at the schools felt they had a general under-
standing of U.-vs- system and expressed confidence about the hardware. They
recognized that it would be difficult to learn to operate the system from
the printed materials alone, since much of the necessary information was
not clearly ou:lined in either the Student Study Guide or User Instruction
Manual. As in the case of School E, however, reading the materials in
advance clearly fLxilitated the initial sessions.

At these meetings, or at ones scheduled immediately following, we
alc4o worked with the liaisons, explaining necessary details, including
e;Ilaining the scheduling of terminal time, priorities for student use,

to do in case of difficulties, and the recordkeeping procedures to be
We also continued with on-line practice, covering certain

re''inements, such as how to correct a typing error, shortcuts in searching,
ther ways to maximize obtaining information quickly and efficiently.
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Further informal training (and mutual learning ) continued with each
visit IRDOE staff made to the schools. Initial analyses of use of the
various commands suggested that maximal efficiency and complete under-
standing of the narrowing aspects of the GIS program were still not
universal in February 1974; however, by the middle of Period 1, all such
problems were overcome. The high school liaisons demonstrated competence
and mastery, frequently raising questions about the system that we were
able to answer only with the help TSC provided.

The liaisons' responsibilities were many and complex. They included
attending to -t-he CAG priorities,--motivating and recruiting students,
orienting or explaining the system's capabilities to them, helping operate
the terminal or arranging schedules for terminal operators, following up
students, maintaining records and forms, and (especially in School A)
conducting demonstrations for outside groups. In Period 1 the liaisons
spent the largest proportion of their CAG time (i.e., the time they devoted
to all aspects of the project) in orientation activities--recruiting and
-explaining in classrooms, with groups, and with individual students. Next
most time was spent in followup activities after students had received the
printout. Estimates of the amount of time liaisons spent personally
operating the terminal ranged from 10% (Schools A and D) to 30% (School B).
The most significant change in Period 2 was in School D, where the liaison
estimated thatshe devoted 507. of her time to operating the terminal--
reflecting the'reduced availability of the paraprofessionals. In general
in Period 2, proportionally less time was spent in orientations (which
include recruiting), with more time spent in followup activities with
students.

At each school, other staff became involved in the CAG operation.
We observed school staff members learning to use the system on their own,
and helping to retrieve information for students (Schools'A, C, D, and E).
They also helped with orientations, interviewed students, and referred
them to the liaison. They aided in followup activities, explaining the
output and helping students locate additional services for more information.
Many staff members used the terminal to request information about colleges
and careerspertaining to their own subject matter area--as a learning ex-
perience for themselves and to meet needs of students who might say, for
example, "I like math; what can I do with it?" These others also used the
terminal to obtain information as parents, and for friends who were parents
of school-aged children. According to the principals, staff members of the
schools were impressed and enthusiastic when they noted increased student
motivation. Again, School C's liaison and principal were the only ones to
note lack of general interest among the school staff during the 1974-75
school year. Even the few staff who felt "the information wasn't terribly
accurate" continued their involvement and showed their interest in the CAG
concept by continuing to use it.
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Scheduling and Use of Terminal Time

Although the terminals were installed by January 4, 1974- and the
schools had received their first supply of Student Study Guides, the
phones were not put in until the last two weeks of the month.2 During
this time students were taking Regents examinations, and the new term
was scheduled to begin in February. Thus, the first few project days at
the end of January were used for practice. Staff of the schools and any
students available were encouraged to explore and experiment with the
Guidance Information System. These days were hectic because the schools
.wreusing_the system op contentioni_that_ida_school_dialing_intojhe_._
computer would get a busy signal if another school was already on-line,
and this happened frequently. The contention experience was very brief,
but it was obvious that advance scheduling of on-line days was necessary.

For Period 1 we prepared a calendar assigning each school exclusive
use of the system one day a week; the specific weekday was rotated monthly
so as to equalize any disadvantages associated with particular weekdays.
While this procedure worked adequately, the schools did much trading of
days or half-days. The liaisons indicated a preference frIr having one
regular weekday assigned to them, so that they could their time
longer in acitiance and students could become more awar f 'rheir day" on
the computer (and thus would be less likely to forget Ytments that
had been scheduled in advance). There was no problem in lesigning a
set-day calendar for Periods 2 and 3; according to the liaisons' reports,
this arrangement was very successful, and they did much less trading of
days than in Period 1. Modifications in scheduled days were maintained
centrally, every request being cleared through 1RDOE.

Days_and Mean Hours Used. The data to be presented next pertains to
the scheduling and use of on-line days and the time used to process stu-
dent requests for information. (It includes only :student use of the
terminal.) The total number of days scheduled and used, as well as total
terminal time, are not directly comparable across the three periods,
because of the differences in duration of the periods. The two measures
that can be compared over time periods are the days used expressed as a
percentage of d-ays scheduled and mean hours on-line per day.

In Period 1, all weekddys were prescheduled, and the only "extra"
time was Saturdays and Sundays. In Periods 2 and 3 extra weekday time

1TSC rented terminals from Data Access Systems, Inc. (DASI).. This led
to one school's nickname of "Daisy" for its terminal; other schools also
adopted nicknames and we had "Herbie" at Herbert H. Lehman High School,
as well allphonse". The particular model (KSR-33) we used types at a
speed of 100 words per minute, but is very sturdy, and records the inter-
action as printed copy. In operation, however, it is noisy.
2
A general freeze on phones for all New York City agencies necessitated
special permission for the installation of the five -private phones. When
not in use for CAG, the phones were locked. At the end of June 1974 and
1975, phone service was temporarily suspended and telminals were stored.
All equipment had to be reactivated each September (1974 and 1975).
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on-line was often available to the high schools on request. These days
came from a companion CAG project operated by IRDOE in four CUNY community
colleges.1 Same schools (A and D) requested extra time, while others
(Schools E and C) rarely did. In summary, the five high schools requested
and used 13 extra days or parts of days in Period 2 and 24 extra days or
parts in Period 30 the Spring semester. The schools sometimes used the
extra time instead of, and not in addition to, their scheduled days. They
requested extra time not necessarily because they did not have enough, but
rather because they did not have the "right" time (i.e., days when staff
and students were available). Most often they requested and used half-days
or less--for example, when the staff did not have a full day to devote to
CAG. This fact suggests that, at least in same schools, a schedule of two
half-days per week might maximize terminal use to a greater extent than
the scheduling of one full day.

A small portion of the on-line time scheduled in advance was not
used--104 days in Period 1, 5 days in Period 2, and 21 days in Period 3.
The reasons for not using scheduled time were similar to those for re-
questing extra days--nonavailability of CAG staff or of students (during
graduation rehearsals, Regents or final examinations, etc.). In Periods 2
and 3, same unused days also resulted from shifts in schedule that meant
departing fram the regularly assigned weekday0 the school would sometimes
simply forget to get on-line on the rescheduled day.

Table 1 (p. 32) shows the on-line days used as a percentage of the
days scheduled in advance. In Period 1, School E stands out because it
used every scheduled day; the other schools used 84% to 89% of their
scheduled time., In Periods 2 and 3, with the extra days available, most
schools used more days than had been scheduled. School C again differs
from the others; it used 86% of its scheduled time in Period 2 and 73% in
Period 3--much less than the other schools.

In terms of mear i)ours per day spent on the terminal (Table 1) this
time was by far the gl...atest in Period 1, and dropped to half that amount
or less in Periods 2 and 3. The only exception to this general trend was
School E, which maintained almost the same average in all three periods
(54, 5, and 5 hours). School C had the lowest average per day throughout
with a very sharp drop in the 1974-75 school year.

The reasons for the decreases in mean hours per day in successive peri-

ods seam attributable to particular situations in the schools. In School C

and to same extent D, the increased responsibility of the CAC liaison
for other school activities was a factor. The School A liaison offered as

1_
'Stimplated by the early positive feedback from the high schools) the New
York State Education Department's Bureau of Two-Year College Programs and
the Division of Occupational Education Supervision funded a demonstration
of CAC at the community college level (VEA Grants Nos. 75-2-587, 76-2-421).
The project was continued in 1975-76, expanded in 1976-77 (VEA NO. 77-2-381).
2
-Schools C and D accounted for 14 of the 21 unused scheduled days in
Period 3.
3
Shifts in schedule came about as a result of equalizing days for those
schools whose regularly scheduled day fell on a holiday.
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TABLE 1

TERMINAL TIME SCHEDULED AND USED FOR STUDENTS, BY SCHOOL AND BY
TIMT PERIOD (TIME IN HOURS, TO NEAREST QUARTER-HOUR)

Period
Schoo All

Schools

Period 1 (5 months

Days'Scheduled 19 19 18 19 18 93

Days Used 17 16 15k 16 18 82k

Days Used as % of
Days Scheduled 89% 84% 86% 847 100% 89%

Total Time in Hours 991/2 98 78 1031 98 477k

Mean Hours per Day 51 61 5 61/2 511 51

Period_2 (4 months)

Days Scheduled 13 14 141/2 13k 12 67

Days Used** 14k 14 121 13 14 68

Days Uaed as % of
Days Scheduled 112% 100% 867. 96% 117% 101%

Total Time_in_Hours 35k 44/ 15 391/2 711 2051/2

Mean Hours per Day
__ --

21/2 31 1 3 5 3

Period 3 (6 months)

Days Scheduled 23 22 22 23 113

Days Used** 31 22 16 25 23 117

Days Used as % of
Days Scheduled 135% 96% 73% 114% 100% 1047

Total Time in Hours 791 451 14k 701 1191 330

Mean Hours per Day

lectal! All Periods

2k 2 1. 21 51 2k

Days Scheduled 55 56 541/2 541/2 53 273

Days Used** 62k 52 44 54 55 2671/2

Days Used as % of
Days Scheduled 1147. 93% 81% 99% 104% 987

Total Time in Hours 2141 187k 1071 214 289 1013

Mean Hours per Day 31/2 k 2 4 31

*All times in this report should be considered as underestimates,
especially in Period 1.

**Includes extra days; see explanation in text.
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an explanation that by Period 2 the student's CAG on-line experience was
usually only a part of a longer individual consultation, which CAG helped
to initiate. Thusjless time was spent at the terminal and more with
students. In Schools B and E the fact that the staffing remained relative-
ly constant throughout the project may help to account for School E's
maintenance of a high level of terminal use, but it does not explain
School B's decline in hours used per day. The School B decrease in
Period 2 was, however, not as great, relative to Period 1, as the decreases
in Schools A, C, and D. And in Period 3, School B nearly doubled the
amount of-indirect use (processing requests in the absence of the students)
a procedure which requires leas time.

Although,the schools used fewer hours per day in Periods 2 and 3 as
compared to Period 1, they tended to use a greater proportion of their
sdheduled days--101% and 104%, respectively for Periods 2 and 3 as compared
to 897. in Period 1. Thus0 to some extent, the fewer number of hours used
per day may be explained by the fact that the schools took advantage of
the availability of extra days by using less time on more days. (This also
explains the proportions in excess of 1000/. noted above.) This lends
support to the suggestion that for same schools, scheduling more half-days
'may be better than whole days. Other conditions, to be discussed in sub-
sequent sections, also contributed to the changed;patterns of use.

Not reported in Table 1 was the time used for purposes other than
handling student requests. At least a total of 12 hours in Periods 1 and
2, and more than 14 hours in Period 30 was used for staff exploration
and demonstrations for classroom teachers, student groups from other
schools, patents, and a large number of agencies and individuals from the
educational and business-industrial community.

Eqnipment Malfunctions.. All computer-related projects suffer from
hardware malfunctions and related peripheral problems. Our original in-
structions to the liaisons were that they should call TSC at the first
sign of a problem, and could expect a response from them within 10 minutes.
The possible malfunctions included problems with telephone lines, tele-
typewriters, and the central computer._ ,Tte occurrence of a problem did
not mean that the schools experienced (or reported) lost time. As an
example, when they checked "garbage" as a problem, this might not have
interfered with the operation, as long as the essential parts of the
printout were readable. The Hardware Monitoring Checklist, to be com-
pleted for each scheduled on-line day or half-day that was used, gave
information about the nature of the problem, the degree of disruption it
caused, and an estimate of the time it took to be corrected.

Different malfunctions caused the schools different problems. Some
telephone-related problems) for example, had to be referred to the phone
company, while others could be dealt with by TSC. Similarly, some
terminal-related problems were corrected by a call to TSC while for others
(such as those resulting from blown fuses), TSC had to call in DASI. In
this latter type of problem, the remainder of the on-line day might be
lost to the schools since DASI repairmen could not service the terminal
until the following day. If a school lost the use'of an on-line day, it
usually could not process any requests until its next scheduled day the
following week (unless the sch001 could use extra days in Periods 2 and
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Since we estimated the amount of time they Probably would have used CAG
that day, it is somewhat unfair to examine "Mean Reported Hours LOst per
School per Month" in Table 2, but these means do at least give a relative
picture of the amount of disruption caused by equipment problems. On the
average, each school lost about two to three hours in each of the start-npi
months, but only a half-hour by the final month (June 1974) of the period.

The main point illustrated by the data in Table 2 (p. 35) is that
reports of malfunctions and time lost because of them were greatest in the
start-up months--namely, February-March, and September 1974--and diminished
considerably thereafter. Liaisons submitted 827. of the requested Checklists

in Period 1, and 710/. in Period 2. The number of days with malfunctions
reported dropped from 55 in Period 1 to 21 in Period 2, or from two-thirds
to about one-third of the days on which reports were requested. By

December 1974 we were receiving almost no Checklists. For this reason,
malfunction analysis was not possible (nor necessary) in Period 3; by then,
these problons were minor. Our observations and discussions with liaisons
indicated that on days for which they submitted no Checklists, very little
time was lost and few or no malfunctions occurred.

During the first few project months, an equipment breakdown of any
kind caused a flurry of activity, including calls to IRDOE and calls to

TSC (as instructed). In February and the first part of March 1974, any
and all problems were usually first addressed to IRDOE; nearly always, we
either called TSC or DASI or asked the school to call TSC directly. By
mid-March 1974 the schools were making their own direct calls; only in rare
instances when a new type of problem occurred, or one requiring a change
in scheduling, did they notify us in advance. After the first few months,
the schools no longer reported short intervals (5 to 10 minutes) of time
lost, taking such brief interruptions much more in stride. By May 1974
staff at same schools became so blase about malfunctioning equipment that
they did not even call TSC, because they had learned certain techniques for
handling many problems themselves.

That the perception of problems changed more drastically than did the
occurrence of problems is supported by a comparison of the liaisons' regular

daily Checklist recording of problems with their ratings of problems and
service in their questionnaire at the end of Period 1. The frequency of
occurrence of problems noted in the Checklists ranked, from most to least,

as follows: telephone-related, garbage, cutoffs, and password rejections.
The end-of-period questionnaire ratings cited garbage as the most trouble-

some overall. This result suggests that the principle of recency was
operative, since garbage was the most Lecent as well as the most frequent,

problem just prior to the ratings.

According to the Checklists, the schools made 21 calls to TSC for
asSiStance between March and June 1974.2 For a third of these calls, the
schools reported that TSC either did not respond at all (N=5) or did not

1--The reported total of 63k hours lost for Periods 1 plus 2 is a minimum
estiMete, since it does not include short interva s of unknown frequency
and duration.
2_-The Checklist was not available for the entire month of February and,
therefore, no accurate count is available.
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TABLE 2

REPORTED TIME IOST DUE TO EQUIPMENT MALFUNCTIONS IN PERIODS 1 AND 2,

BY MONTH, ALL FIVE SCHOOLS COMBINED*

Period
N Scheduled
Days Used

Reported:_
-1Days Mean Hours Lost

per School per
Month

ND._ays

with
Malfunc-

tlons

Total
Hours
Lost

Period 1 (5 months)

February 161/2 18 18 13 2%

March 20 18 15 16 3k

April 15 13 9 1 k
May 22 14 8 3 l

June 9 5 5 234
1/2

Total 82 68 55 36k

Period 2J4_months)

September 11 9 6 12k

October 21 12 6 61/4 lk

November 141/2 12 7 5% lk

December 13 9 2 3 k

Total 591/2 42 21 27k

Totai, Periods 14k2 142 110 76 63k

*All time calculations are to the nearest quarter-hour. Malfunctions
did not necessarily Involve lost time; e.g.) in April 1974 malfunctions
were reported on 9 days, but the total time reported lost was only 1
hours for all 5 schools.

Reports on the Hardware Monitoring Checklist were requested only
for scheduled on-line days, so this table does not include any extra
days used in Period 2 (see text). Same schools, by trading, used the
terminal for half-days, for each of which a Checklist was requested.
Thus, "Reported: N Days" can exceed "Number of Scheduled Days Used."
Of the total of 142 scheduled days, 140 were whole days and 4 were
half-dayslfor a total of 144 days on which malfunctions could have been
reported. For Period 3, there were too few reported problems to warrant
analysis of malfunction data.
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respond within one hour (N=2). Service improved in Period 2, as indicatei
by TSC's returning all 113 reported calls. At the.end of Period 1, the

liaisons rated TSC's service--promptness of response, courtesy, anduob-
ligingness.° These ratings tended to be good or excellent. In the end-of-
Period 3 ratings, however, two liaisons rated TSC as poor in respect to
forewa ning about difficulties or interruptions of service.1

Liaisons' attitudes toward TSC, Data Access, and IRDOE suggest that
same of the success of CAG is directly attributable to the interest and
attention the liaisons felt they received. Comments like the following
provide confirmation for this view: "Sometimes the problem seemed insur-
mountable until TSC gave me sound, easy-to-follow advice that solved
everything"; "Any questions or problems that arose were handled expedi-
tiously by those people who coordinated the project and "I found the
IRDOE staff extraordinarily helpful and supportive.'

CAG 0 eration in the Pilot Schools

This section will describe the varied ways in which the schools
implemented the CAG project. While all faced similar overall restraints
such as staffing, one day per week access to the computer, and priorities
for student use, each school responded in different and somewhat unique

ways. As already explained, each principal exercised his freedom to
divide the allocated teaching unit into actual personnel as he chose and
in response to schoolwide concerns. The scheduling of on-line days, like-
wise, was adapted by the liaisons who wanted increased flexibility to meet
their school needs. Originally! IRDOE set different student use priorities
for Periods 1 and 2. In Period 1 we asked that CAG be used primarily by
juniors seeking occupational information,_while in Period 2 the priority

was to be..for seniors selecting colleges.2 Iiowever, we instructed the
liaisons to disregard these priorities if they interfered with optimal use
of the system. As will be seen in Table9 (page 67), overall, the schools
tended to focus on juniors in the Spring semesters (Periods 1 and 3) and
on seniors in the Fall.

Certain other factors, some alluded to earlier, also a fected the
strategies developed by the individual schools. Although each had to
develop procedures to deal with such common concerns as the nature of the
Student Study Guide, for example, as well as recruiting, orienting, and
following up students, there were other more unique considerations. These
included school organizational factors (such as size of student enrollment
and length of the school day), location of the teletypewriter terminal,
and the schools' educational climate.

L.For example, TSC periodically took the computer out of service for over-
haul or maintenance checks, but did not (or in same cases, could not)
notify IRDOE or the schools in advance as to when this would happen.

2In Period 3 there were no priorities; the schools could make their own
choices.
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Since the'Guidance Information System is designed for national_use
by high school students, the presumption was that the students, with
the help of an adult, could read the Study Guide, make choices among char-
acteristics learn the necessary machine commands, process their own
requests, or prepare a summary sheet which they could use at the terminal
or leave for batching (i.e. processing in their absence).

At the early meetings with the liaisons, there was a good deal of
speculation about the suitability of the Study Guide for the New York City
high school student population represented by the five schools. Concern
was expressed that the language level was too difficult, the format was t
complex, many of the characteristics were not relevant to the students'
needs, and the instructions and commands were confusing. Some of these
problems, however, involve the way GIS is constructed; others appeared more
amenable to solution. Possible solutions for these difficulties were dis-
cussed--including the provision of an index, rewriting especially confusing
passages, or complete revision. The original contract, however, ran only
through December 1974, and since its purpose was one of assessing feasi-
bility, we did not undertake any major revisions. Instead, we encouraged
and helped each school to make those adaptations it found necessary. We
also discussed some of these concerns with TSC, who revised the Study
Guide three times between late 1973 and June 1976.1

As it turned out, the liaisons' initial feelings about the difficulties
of the materials for students proved to be correct. The schools coped with
these difficulties in various ways, all by attempting either some modifica-
tion in the Study Guide and/or with student worksheets and/or by working with
groups or individual students.

From the project's inception IRDOE encouraged direct use of the com-
puterized information retrieval system on the assumption that the advantages
of having the student present outweighed any disadvantages. (We will
return to a discussion of these points in Chapter VI , Student Use of the
Computerized System, and in Chapter VIII, Dmpact of CAG). While agreeing
that direct interaction might prove most beneficial, the liaisons developed
styles of operation more in keeping with such factors as the size of the
student body and the number of free class periods for students.

The primary advantage of indirect use is that it permits serving many
more students per unit of time; its disadvantages are that the student
cannot influence the process, and special orientation and/or followup
sessions are needed. These sessions could, end indeed most often did)
take place on off-line days. In Period 1 all schools, except School B,
processed from 71% (School A) to 79% (School D) of the uses in the absence

1
At the beginning of each project period, IRDOE supplied new sets of Study

Guides to the schools. Although revised, on inspection the revisions
appeared minor and.the inadequacies in format and content that characterized
the earliest editions persisted. It was not until the 1976-77 year that'
substantial modifications were made; this edition represents a great many
improvements, including a Glossary of Terms, a simplified and more logical
format with larger type and fewer columns per page) and clearer) more

...complete definitions of characteristics.
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of the student. Not only is this a reflection of the schools' desire to
provide servi ce to as many students as possible, but it also reflects other

organizational considerations. If a school wanted to encourage direct use
by stu.ents this usually entailed scheduling appointments in advance for

the on-line day. Not all students have free periods, but those that did
could use the terminal then, if the roam was open and supervision was
available. In general, most schools found little demand for direct stu-
dent use after school hours; the fact is that many students work after

school. Getting students in and out of class to go to the terminal
involved much paperwork (e.g.lwriting passes) for the CAG staff; moreover,
at first the liaisons were reluctant to ask that a senior be excused from

an English class to use the terminal. As time went on, however, and the
value of the system became apparent, the liaison would schedule on-line
appointments during class time. In those instances where students forgot
appointments, their requestsmight be batched and the indirect users asked
to return to pick up their printout and discuss it.

Reflecting difference's in structure, organization, and emphasis, the
individual schools evolved their own strategies for recruiting and
orienting students, handling student use of GIS, and followup after ob-

taining printouts. Next we will describe same of the unique aspects of
implementation in each school, and the ways in which they adapted the
general procedures to meet their particular goals.

School A. As already noted, this school had a very meager career
education program, and because of the length of the school day it did not

offer much in the way of after-school activities. At the beginning this
school was the one most concerned about having the student process his
own request but also most concerned with loss of class time. The CAG
staff worked late on every on-line day, but in this, the largest of the
schools, students had no or few free periods and a high percentage worked

after school. Thus, a large amount of batching was done.

In Period 1 School A experimented with several procedures. To re-

cruit students in February and March 1974, the liaisons went into the

College Bound classes and distributed Study Guides, simplified summary
worksheets; and specially prepared sets of revised machine commands to
interest students in "Project Decision." In the classrooms) the liaison(s)
reviewed the Study Guide and helped individuals prepare the summary sheets
which were to be brought to the terminal at the appointed time. By mid-

March, the liaisons felt confident enough to attempt to enlist the interest
of the cooperative work-study students (generally, those of lesser academic
ability)--at first individually, but later in muall groups. The liaisons
indicated that mmall group orientation was preferable because of the peer

support. For all three periods, the liaison(s) did all orientation; in
Periods 2 and 3 the liaison was assisted by other professional staff

members.

In period 2, to implement the priority for seniors to use the college
files, the remaining liaison (a grade advisor) worked closely with the
college advisor; the location of the terminal in the college office facil-

itated the flow of such referrals. In concert, the liaison and the college
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advisor decided to discourage use of CAG by the large proportion of
students interested only in CUNY, since more reliable information about
CUNY is easily available in the college office. Instead, they encouraged
exploration by students interested in non-CuNY schools, with the result
that there were fewer users than in Period 1 (and considerably less
batching). The liaison called in each student whose class standing made
competitive colleges (i.e.,uon-CUNY) a possibility. Once their requests
were processed, the system was opened to all other students.

By Period 3 few, if any, classroom orientations were conducted. Word
had spread through the school and sufficient numbers of students cameon
their own to use the terminal. This freed the liaison, who established a
"mini-career resource library" near the terminal, starting with the D.O.T.
IRDOE provided to each high school; the library was stocked with all the
materials she could locate free of charge. The fact that word-of-mouth
advertising caused School A students to initiate asking for an appointment
was "very unusual in this school." "Most students," according to the
liaison, 7do not actively seek advice"1--although by 1975 they "were
stopping 'the computer lady' in the hail and asking me questions."

School B. Of the five, School B had the major career emphasis--
including a good career library and participation in several other career
orientation programs supported by outside agencies; in addition, over
half the school population was in the Career Academy. Because this was a
newly-built school it did not have a full graduating class in June 1974.
Thus, CAG was usedmore by students in lower grades than the other schools.

In February 1974, the guidance intern initiated CAG by providing two
full days of orientation to large groups of 10th and ilth graders. For
these, and all other orientations, he xeroxed the Study Guide, cutting
and pasting pages to reduce format problems. The initial recruitment
effort, similarly to that of every other school, was to recruit students
who had taken PSATs or who expressed interest in going to college. This
liaison, like the others, focused oft higher ability students initially
because the liaisons were not completely comfortable with GIS, and the
college data files were easier to manipulate.

Group sessions dealt with general issues e.g., what are liberal arts
colleges), as well as with students' individual problems. The liaison'
spent a good deal of time with each student at the terminal, and had many
direct users operate the terminal themselves. In Period 1, School B's
liaison had the largest proportion of direct users. According to the
liaison, he was much less successful in interesting ton-college bound llth
graders. With each student, he spent a great deal of terminal time in
exploring and discussing college and career alternatives. Students who
could not have direct interaction were invited to submit a summary work-
sheet; after batching, the liaison almost always arranged a followup
interview with students. In the initial project months, most batching
resulted from students' failure to keep their appointments.

1
According to the results of the Initial Survey Otarch 1974 however,
School A's students had the greatest desire for more help.
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The liaison also established the CAG experience as part of a new
Decision-Making course offered by the guidance department. There were
efforts to coordinate CAG activities closely with the school's career
programs. By the end of March 1974, he had begun a community program
drive4nviting School B parents and students to come in together in the
evenings or on Saturdays, to use CAG.

In Period 2 the terminal was moved to a private location that served
as the liaison's office which became a "center" for college and career
advising. During every visit we observed many students in the office,
preparing summary worksheets and looking through brochures and catalogs.

The one notable change in procedures in Period 3, which affected
outcomes, was a radical shift to batching. According to the liaison, "in
order to serve more students we have almost exclusively indirect use of
CAG."

School C. Perhaps relying on its reputation as one of the more
"academic" public high schools, School C attempted no revision in the
Study Guide or auxilliary student materials. Initially (in February and
March 1974)1 recruitment was directed to the higher ability students;
the college advisor-liaison.conducted orientations in only two classes,
after which "word of CAG spread, and self-referred students came to the
college office asking to use the computer." They were encouraged to
borrow Study Guides, or read them there) and to complete a summary work-
sheet if they wished. Many students did not [have to] fill out a work-
sheet, either working the terminal themselves or asking one of the three
advisors in the college office for assistance. School C students had free
periods and often came to the college office at the end of the school day.

Toward the end of ehe first period, CAG staff began to reach out to
students of lesser academic ability, those in remedial classes as well as
those in the "modified" (easier) curriculum. Most of these were recruited
by the career counselor-liaison, and most of their requests were batched.
The occupational file was used mainly to obtain descriptions of specific
occupations for use with a career education group or for publication in
the school's newspaper.

In Period 2, as has been mentioned, only the college advisor worked
with CAG. She did, of course, help students who were interested in career
information, but with the serious staff cutbacks in the College office
there was an overall decrease in use. Most of the students who used CAG
sought access on their own. To facilitate the CAG operation, as well as
the-large-volume-of-applications-to-non-CUNY-oollegesl -the liaison asked
each student who wanted to see a college advisor to use GIS first.

According to the liaison, use of CAG "fell off during Period 2
because most of the potential college-bound 12th graders had already
applied to college and had had GAG experience as juniors" in Period 1.
School C personnel felt that, for college information, "the system is
most valuable to students in the spring semester of the junior year."
While this may be one tmportant reason for the great decline in use in
Period 2, usage in Period 3 was also low. Despite the on-paper allocation
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of the teaching unit allotment to CAG, it was quite clear from visiting
the school that the liaison's first loyalty was to the college office; she
had much less time to complete IRDOE's data collection forms and to re-
cruit students and help process their requests; moreover, she indicated
that CAG might increase the office's already heavy work load by leading to
more college applications to be processed and more tests (e.g., SATs) to
be arranged.

School D. At this school the liaison(s) modified the Student Study
Guide extensively, more extensively than at any other school. The primary
liaison produced a much-shortened guide to the college and occupational
files, by including only those categories she considered most important
(e.g., tuition, location) to students. She told the students, however,
that the complete Study Guide was available, and invited them to review it.

In Period 1,drientation took place in English classes. Both liaisons
(the college advisor and the career counselor), and at least one parapro-
fessional, visited each class and discussed GIS, giving a full period of
orientation. Largely because of the time allotted and the fact that there
were three (or four) staff people present to give students individual help,
all interested students prepared summary sheets. The students wrote out
their requests and interests (in words ). The paraprofessional later
coded these requests into the appropriate commands and characteristics.
School D had requested, paid for, and received a somewhat more complex
terminal model--one with a papertape feed--that enabled pretaped requests
to be processed automatically. As a result of this school's interest in
and familiarity with computers, only about a fifth of the interactions in
Period I were direct. Most direct uses, and all batched ones, were pro-
cessed by the paraprofessionals in the late afternoon and early evening
hours.

The primary liaison also operated the terminal. She, moreover, spent
a great amount of time early in Period 1 exploring the construction of the
system. Together with the paraprofessionals, they first brought to our
attention some of GIS's inconsistencies and inadequacies. The liaison(s)
screened all printouts before returning them to the students; if it
appeared necessary, she requested the student to come in and discuss it.
Students also initiated appointments with the advisors and counselors
after receiving their printout.

In Periods 2 and 3 activity at School D was low; however, the amount
of direct use increased greatly. Both occurred as a result of the same
citywide cutbacks in staffing. As in School C, CAG personnel on-paper
assignments remained about the same as in Period 1, but they actually had
much less time for CAG activities. The counselor-liaison was inactive and,
according to the college advisor-liaison, potential college-bound seniors
had previously explored the college data files. Many 8th term students
enrolled in the mini-school began to use the occupational file, and almost
all students were self-referred.

School E. School E vas the only one of the Ave that maintained a
"College and Career Office." This office was staffed by a mathematics
teacher who assumed CAG responsibility as well. With the help of part-
time paraprofessionals and a secretary she tried many approaches for
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devising a amooth flow from orienting to following up students. Because

the school was so small (about 1/3 the size of School A), by the end of

Period 1, almost all seniors had had CAG experience.

During Period 1) the liaison invited all students seeking or re-
ferred to the office for advising to review the Study Guide and complete
a summary sheet--color-coded by file. Both she and the paraprofessional

went into classes to provide orientation, and there were referrals from

other staff and counselors. The liaison estimated that approximately
one-third of the students heard about the system by word-of-mouth, another
third signed up as axesult of classroom orientation) and the remainder
represented referrals from faculty and from Nymmunity-wide publicity.

In Period 1, in the liaison's eagerness "to give a good thing to

everyone," School E batched 3 out of every 4 req:vests; but if students
came to the terminal during a free period on an on-line day) the liaison

encouraged them to use GIS immediately. Either she, but more likely the
paraprofessional, operated the terminal. By Period 2, the liaison placed
somewhat more emphasis on having the student present (i.e., on direct use).
We observed that it was not uncommon on on-line days to see an entire
class lined up) each student waiting his or her turn.

As can be seen in the chapter on Student Use (Chapter VI ), School E

saw the most students, was most consistent in the amount of on-line time

they spent each scheduled day, used all scheduled days and rarely requested
more, and were rigorous in completing data collection forms and maintaining

their own CAG records. The only changes from Period 1 to Period 2 and 3
concerned improved (i.e., better systematized) procedures.

If the student did not come in to pick up his batched printout, it

was sent to his homeroom. (All 5 schools sent the printout to the home-

room class in similar situations.) School E, however, sent the carbon
copy to the student's guidance counselor in an attempt to involve the

guidance department in the followup process. Another example of a follow-

up procedure that was tried was having the liaison return to the class-

room, distribute the class's batched printouts, discuss the output, and

encourage another round of use.

In summary, in this chapter we have att _pted to provide a descrip-

tion of the various ways in which five pilot high schools implemented a

computer-assisted information retrieval system. Some of the need for
adaptation was a direct result of such things as the way GIS is constructed
and the way the Study Guide was written. Other variations resulted from
the limitations imposed by the amount and duration of funding--including

one day per week access. Still others reflected unique and salient aspects
of the pilot schools--their size, the range of adMinistrative support) the
ability level of the student population. Even the age of the physical
plant had an impact., affecting (at the simplest level) the location of the

terminal and its accessibility to staff and students. The variation
enabled important differences to become apparent and thus provided us a
broader base on which to make suggestions, recommendations) an& predictions.
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CHAPTER V

A INSIS OF THE GIS DATA FILES

Before presenting the data describing the number and nature of the
students who used GIS--and its impact on them--it may be well to examine
the nature of the information a student obtains when using the system.
Although the purpose of the CAG project was to assess the concept of
computerizing college and career information for high school students
and staff, the test of such a concept necessarily involves demonstration
with a specific system; the usefulness of any such system depends
largely on the kind and quality of information contained in the files,
its accessibility, and its meaningfulness to the student in relation to
his needs and interests. One concern in this chapter is the adequacy
of the information and of the system to the New York City high school
student population.

The analysis of GIS is based on examination of printouts
1
and the

Student Study Guide and User Instruction Manual; independent checks on
the accuracy, recency, and completeness of the information in the data
files; observations; student reactions; and liaisons' perceptions and
ratings. The discussion will necessarily include comments or implica-
tions about the Student Study Guide which contains all categories,
characteristics, explanations., and commands for using GIS. The consensus
among the liaisons was that a large proportion of the students could not
use GIS without help. Part of the difficulty was in the verbal presen-
tation in the Study Guide, compounded by the lack of explanation about
how information in the data files is classified and interrelated.

The GIS files use q narrowing or "inverse pyramid" format. The
Study Guide, in its general overall explanation of each of the files,
does not stress this narrowing or decision-making logic. With one major
exception, the college files and the occupational file are similar. In
the construct and use of the college files, hoWever, no distinction is
made between characteristics that can be used as input and characteristics
outputted. This is not true of the occupational file; in this file a
distinction is made between characteristics that can be used as input in
a search for occupations (selectors) and characteristics that describe an
occupation as output (descriptOrs). Thus, in the occupational file, the
user can obtain more descriptive information about an occupation than
(s)he can use in a search for one.

111.1e borrowed and examined copies of all available printouts generated
for February 1974. There were a total of 278 printouts fram the four-
year college file (COL 4); 42 printouts of requests from the two-year
college file (M 2); and 131 occupational file printouts available for
examination. The analysis of categories used was based on a total of 377
searches (all files combined). the analisis of recency is based on a_

toial of 357 printouts (all files combined).
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For the college files 'le explanations of the separate categories

(i.e., groupings of charac 4.cs) are generally fairly full and clear.

The layout of the Study Gui- .41et, however, makes some categories

leas visible or noticeable than others.1 The COL 4 file contains about

25 categories and 600 characteristics; the GOL 2 file contains about 21

categories and 350 characteristics. Each of the 1600 fouryear colleges
and 1000 two-year colleges in the respective data files are (theoretically)

coded as having or not having each of,the characteristics.

The occupatIonal file contains only 7 selector categories (consisting

of about 80 characteristics); the descriptor categories consist of the

same 7, plus 9 more. There are about 270 descriptor characteristics. In

this file many of the categories have little or no explanation in the

Study Guide. For example, the category;"Levels of Formal Education Usu-
ally Preferred or Required by the Employer," contains 14 characteristics

or gradations in amounts of education (from "12ss than high school gradua-

tion" to "doctor's degree required or preferred"). The only explanatory

statement in the Study Guide is "Several levels may be true of one occupa-

tional title."2

The liaisons were asked to rate each category of characteristics in

terms of several defined variables, using three-point scales. For the

college files,3 the variables included the completeness of the categories

and the output, the accuracy of the output (including its tiMeliness),

the clarity of the descriptive explanations of the category, the

appropriateness of the characteristics within the category, the relevance

or meaningfulness to students of the information in the category (regard-

less of TSC's treatment), and the frequency of student u9e of the category.

For the occupational file, liaisons rated the categories"' in terms of

gAplcteneas (or exhaustiveness), relevance, clarity of explanations, and

logicalneas of the classification (i.e., do the occupations listed as

output seem to belong to the characteristics asked about?) The Appendix

contains the liaisons' mean ratings of the college and occupational

categories (Tables A5 and A61 respectively). These tables give the TSC

titles of the categories and also show the number of characteristics in

each category.

College Files

Same of the problems with any data file relate to h w the decisions

are made about what information is to be stored, and how that information

1
-This has been improved in .tEa 1976-77 edition.

2A fuller explanation of this important category seems warranted. The

1976-77 revision of the Study Guide does not provide a more adequate ex-

planation.
3_-Since the two college files (COL 4 and CO 2) are highly similar, for

these ratings we did not ask liaisons to differentiate between the two.

4_-Liaisons were asked to rate separately categories included as selec

and categories us,41 as descriptOrs.

5 4
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is compiled. To collect and assemble its college data, TSC sends ques-
tionnaires to colleges, and makes "a strong effort to get as complete a
return [as] possible. Data on [nonrespondents] are obtained from the most
recent college catalogues and other reference sources...." Several pos-
sible sources of error are obvioustwo, especially at large institutions,
are: Who fills out the questionnaire, and how reliable is the information
furnished by that respondent? Definitions of category meanings may differ
among respondents (e.g., what one college calls a prelaw or premed program
another may not). If institutions do not respond, then TSC must make
inferences from the available reference sources. TSC acknowledges these
as problem areas. Less obvious, perhaps, is the possibility of uninten-
tional or purposeful distortion by the questionnaire respondent of the
college's activities or requirements (e.g., describing the college in
ways that encourage applications from particular kinds of students).

Overall, in terms of which colleges are included, the liaisons
indicated that both college files constitute a fairly complete inventory
of institutions. The liaisons reported that a few undergraduate colleges
were missinge.g., SUNY at Old Westbury and C. W. Post.' Neither of
SUNY's two Health Service Centers (Upstate and Downstate) are included,
both of which have third-and fourth-year undergraduate programs.

When asked if the COL 4 and COL 2 files comprised the total range
of postsecondary educational institutions necessary for New York City
high school students, the liaisons agreed that it would be most desirable
to include selected graduate schools (e.g., Columbia University School of
Journalism), specialized schools (e.g., New England Aeronautical Institute),
technical, trade, and business schools (e.g., Katharine Gibbs, beauty
culture schools), and other vocational schools where high school graduates
could obtain skills training.

Completeness can refer to the categories and characteristics chosen
for classifying colleges in the file, as well as to the number and kinds
of schools included. Overall, the liaisons rated the completeness of the
individual categories highly; all mean ratings were above the midpoints
of the scales, with"Costd'being lowest. They did suggest the inclusion
of other categories, such as size of college departments and the number
of students in each, percentages of minority groups on campus, and high
school course prerequisites for college majors. They also suggested that,
in the two-year college file, there should be a more refined breakdown of
the Conventional Academic Programs of Study category.

The liaisons' ratings of accuracy closely paralleled those for com-
pleteness, despite the fact that inaccuracies in the output were the
subject of most of their day-to-day comments. All means were above the
midpoints, with the lowest ratings given to "Costs,"2 a category that
quickly becomes obsolete. Nevertheless, liaisons noted that the costs

1
-00 W. Post is in the file but under its new nameLong Island Univer-
sity, C. W. Post Center--which is not in common local use and which is
not cross-referenced under the former name.
2
-"Costs" appears as a major category in the Study Guide, and is made up
of: (1) Annual Tuition and Fees; and(2) Annual Tuition, Fees, Room and
Board.
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are "in the right ball park." On a daily basis what proved most disturbing

to liaisons was incomplete or misciassified information. Several examples

(from the OOL '4 file) follow. Contrary to the information in the file,
eens College offers a communications major, has a drama society (as of

1973), and does not offer a major in dance. John Jay College wasnot (but

now is,1976) listed as having a major in law enforcement and corrections.

-While these two latter examples are illustrative of the problems of
collecting and classifying information about large multi-unit university
system, similar examples were opted for smaller colleges and univerities.
On the other hand, liaisons frequently indicated that the college files
contained information that they as college advisors were not aware of;
after checking it independently, more often than not GIS was correct.

In certain categories more than others, classification is a problem
area. The School C liaison, for exemple, disagreed with how colleges were
classified within the category of "Competitiveness";1 she felt the clas-
sification.was quite at variance with her own experience. But what might
be regarded as very competitive for one high school and its student body
may not be as competitive for another high school with a di erent student

body.

GIS is designed for a national audience. Obviously, data bank clas-
sifications cannot differ for each high school; however, our analyses and
the liaisons' ratings suggest that the stored information would be much
more meaningful to our student population if it better reflected New York
City experiences rather than, as now, national ones.

According to TSC, the data files are "updated on an annual basis in
a major updating effort completed in the spring and early summer. Limited
amounts of data are also changed in the periodic updating between the
major,updating efforts...." This statement leads to the expectation that
in Period 1 (which began in February 1974)0 the college files should have
been updated for the 1973-74 school year.

Our examination of the February 1974 printouts showed a total of 639
different four-year colleges retrieved from the file, distributed all over

the United States. Of the 639, 9 colleges (1.47.) were updated in 1974,2

227. in 1973) 767. in 19721 and 1 colleie (0.27.) in 1970. The two-year
college printouts we examined contained names of 110 different colleges)
located in 19 states. Here the most recent information for one college
was date11973, and all others 1972. These findings do not support the
TSC claim of annual updating. (The reader is cautioned to keep in mind
that all these data are based on the very first month of the project.
Similar analyses have not been done since.)

1
-The category of Competitiveness contains 5 degrees of competitiveness.
(There is some overlap between this category and that of Academic Charac-
teristics of the Undergraduate Student Body.)

4When the computer prints the name of a college, is also prints a single
digit which represents the update ("vintage") year although it is not

labeled as such). For example, a "2" signifies that the information about
this college was last updated for the 1972-73 year.
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The update patterns by state are not the same as the total update
pattern. In actual practice, TSC updates its information one state at a
time. We found that 837. of the four-year colleges in New York State had
been updated in 1973--far higher than the 227. we found nationally. Quite
early in the negotiations, IRDOE had suggested the desirability of TSC's
giving priority to updating information on colleges in New York State;
apparently they adopted this suggestion.

Next we turn to an examination of the frequency of use of the various
categories in the college files. Measurement of use can be considered as
one index of importance and relevance.1 The categories of Majors and
Location were employed in 987. and 817.1 respectively, of the 270 searches
of the COL 4 file in February 1974. Coeducation and Competitiveness
were used in two-thirds of the searches. The next bdo categories in rank
order, Size of Total Enrollment and Costs, were used far less frequently
(247. and 237., respectively). All other categories were used infrequently,
if at all; 11 of the 24 categories analyzed (one was inadvertently left
out) were employed in 57. or fewer of the searches.

The:use of categories in the COL 2 file differed slightly from that
of the CUL 4 file. Generally, somewhat fewer categories were used in the
41 searches for COL 2 information that we examined; of the available
categories, half were used in 57. or fewer of the searches. The most fre-
quently used categories were Technological and Occupational Curriculums
leading to Aasociate Degree, and as in on 4, Location.2 (The category
of Majors was probably little used because it is not specific enough to
be meaningful.)

These results strongly suggest that major course offerings and geo-
graphic location are important to all students, but that students'
interests in or requirementafor--use of--other information varies with
their educational aims. Based on these data, COL 4 searchers exhibited a
wider range of interests (used proportionally more categories) than
COL 2 searchers.

The findings with respect to usage agree with the results on the
initial Survey as to the factors students considered most important in
choosing a college. Their first three choices on the Survey were the
fields of study the college offers, location, and tuition and other costs.
The lowest'initial SurVey,rankings were for the size of the college and
its accreditation status': Thus our results with respect to frequency of
use of college categories parallel to some extent the interests students
showed on the initial Survey., early in March 1974. It is worthwhile to note
that, one year later (on a somewhat different measure, see Chapter VIII),
students who had had CAG experience differed from non-users both in

lAnother measure of relevance or meaningfulness was obtained from liaison
ratings; overall the categories of information were rated lower on rele-
vance than they were on completeness, accuracy, and clarity of explanations.
Ratings of appropriateness were similar to, but slightly higher than,
those for relevance.

2More than half (53%) of the two-year college searches asked about New York
State, as contrasted with only 18% of the four-year searches. This finding
might be interpreted to mean that for either costs or other reasons, two-
year college applicants want to be closer to home.
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respect to their knowledge of the meaning of accreditation, and in their
estimates of the value of this type of information.

The role of the liaisons in helping students select characteristics
for use in a search cannot be ignored; many categories rated low in rele-
vance by liaisons were the same ones least used by students (as shown in
the Appendix/ Table A7). We cannot be certain whether the liaisons' low
ratings reflected student behavior or, whether liaisons' own feelings of
relevance influenced student behavior. In Period I especially, as the
iiaisons were learning how to operate GIS and establishing procedures for
student use, a great amount of effort went into helping students focus on
characteristics to use in a search. All schools, as noted, coped with this
in various ways--all of which had the effect of limiting choice to one
extent or another. School D, for example, included only certain charac-
teristics in their modified gaide; the School C liaison was observed to
steer students away from characteristics that she felt were misleading.
As the School A liaison expressed it, "we, consciously or unconsciously,
made choices [for the student], introducing our biases [i.e., when we got
no response from the student or had other knowledge that (s)he wasn't
making appropriate choices] and limiting the decision-making aspect of
the pro-ect, one of its strongest points."

Occupational File

The structure and organization of the occupational file differs in
many significant ways from the college files. First, as already mentioned,
there is a much smaller number of characteristics usable as input (7
selecter categories vs. 25 COL 41 and about 80 characteristics vs. 600
COL 4). Secondly, this file is generally less easily understandable,
because the concepts underlying the GIS classification of occupations are
less well known and sometimes seem to be at variance with common sense.'
A third ma-or difference is that occupations are only saalpled, selected
and based almost completely on the information contained in the Dictionary
of Occupational Titias 0.0.TO, which was last revised in 1965.

TSC provides no explanation of the basis for choosing their sample
of 1/300 from the 20,000 occupations listed in the D.O.T.: and inspection
of these occupations, as listed in the User Manual, raises questions about
the adequacy of the sampling. To examine the situation, we checked to
see whether the occupations of interest to students, as stated on the
ini ial Survey, were in the occupational file.

Of the 341 occupations listed on the Initial Survey as first choice,
41% were in the GIS file, and 357, had one or several closely related
occupations in the file; but 247. were not there(in Period 1). Examples of

1
Conmon sense suggests that a petroleum engineer, for example, should be
classified either under Manufacturing (with other engineers) or under
Marine Sciences (off-shore drilling). This occupation can, according to
TSC, be properly classified under Transportation since a petroleum en-
gineer is involved with transporting oil over pipelines.
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occupations not in the TSC system include: translator, athlete except
for jockey), ecologist, owner of own store or business, member of armed
services, marine biologist (which was, however, in the COL 4 Emerging
Fields category), sanitation worker, zoologist, computer programmer,
travel agent, news broadcaster, and mode1.1 The liaisons felt that while
the file was, in general, complete, there were many omissions of very
much interest to students. Liaisons also indicated areas of general
omission--not enough emphasis on sports-related and artistic occupations,
and on occupations requiring two and four years of college. That is,
liaisons felt there were too many jobs requiring a Ph.D. and too many
"imuediate opportunities at the lowest level of employment."

For the occupational categories, the liaisons rated three of the
same variables as for the college files--comp_leteness, relevance, and
clarity of explanations (see Appendix, Table A6). The average ratings
of both the occupational selectors and descriptors, in terms of complete-
ness and clarity of explanations, were clearly lower than those for the
college files, and particularly so for clarity of explanations. The
relevance of the occupational information was rated, overall, just
slightly higher than that of the college information.

This reinforces the impression that the high schools do need access
to good occupational information. The liaisons generally gave lower
ratings to the occupational selector categories than to the descriptor
categories--especially for clarity of explanations and for the fourth
variable, the logicalness of the classifications. Their judgments agree
with our own comments on the inadequacies of the occupational selectors,
which are, of course, crucial in determining the job choices obtained in
the printout. (The ratings of same of the separate selector categories
will be discussed subsequently.)

Unlike the college files, the occupational file does not provide an
update year. As part of each occupational description, however, the user
obtains 3 to 4 names and addresses of organizations to which to write for
further information (see sample description in Figure 2). To estimate
the recency of the occupational file data, we used the names and addresses
listed on all occupational printouts for February 1974, which yielded a
total of 188 different job titles and 150 different sources (addresses)
for additional information.

We mailed letters requesting information to the 150 sources. After
two months, only half had responded. Of the 75 nonrespondents, 8 letters
(requesting information on 27 occupations) were not deliverable A more

10n the other hand, the 1974 and 1975 versions of GIS contained redundan-
cies--e.g., steward and stewardess, 11 kinds of draftsmen(aeronautical to
structural), 5 geologists, a blues and concert singer, and so on.

The 1976-77 edition of the User Instruction Manual includes sanitation en-
gineer, translator, athlete, and news broadcaster; the new description of
marine biologist is exactly the same as biologist. The other examples are
still omitted.
2
When these letters were returled to us, we were easily able to check in
the telephone directory 5 sources with New York City addresses. Two were
listed in the 1972-73 directory, and the other three were in neither the
1973-74 nor the 1972-73 directories. None of the addresseesfrom whom we
requested camputer-related occupational information replied.

5 9
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important fact is that the 57 other nonrespondents, who evidently received
our letters (requesting information on 61 jobs), did not reply within two
months. These are sources to which many students send requests for infor-
mation.

The 75 organizations that did reply (covering.100 occupations) sent
literature which we revieled for appropriateness. Only 27 responses were
judged as appropriate to the request--that is, we received what we sent
for.1 Overall, the sources of additional information suggested in the
descriptions are not adequate in terms of response rate nor appropriate-
ness of descriptive materials sent, and many addresses are not up to date.

In the occupational file, it is relatively easy to determine the
existence of a problem, but very hard to identify the reason for it. For
'example, if the list of occupations retrieved from the computer seems to
have little relation to the input, it is difficult to say whether TSC's
classification was faulty (illogical), whether the D.O.T.'s schema is too
complex, or whether the user misinterpreted the definitions of character-
istics (inadequate or unclear explanations). The liaisons' ratings of
clarity of explanations of the selector categories were uniformly low,
except for the category of 15 Occupational Clusters. Actually, the latter
selector category is the only one that receives much explanation (in the
Study Guide), and it is fairly self-evident; the other six categories have
very little or no explanation. Examples of unpear terms are plentiful;
one illustration from the Study Guide follows.- Following the "Character-
istics About IndustriesOr Fifteen Occupational Clusters" is the category
"Characteristics About Occupations Within Industries." The only explana-
tion of the latter category is these "characteristics...are the nine
Occupational Categories of the D.O.T., Volume There is no explana-
tion of how to use characteristics in that category either alone or together
with the 15 Clusters.

Consideration of the logicalness of the job classifications seems to
involve several related problems. Besides seeming at variance with common
sense, another source of confusion is thatthe sameoccupation may be found
using several characteristics in one category (Amount of Formal Education
Required or Preferred is a good example), or may be classified in more than
one Cluster. In the fall of 1974, TSC sent an addendum to the User Manual
containing a list of all occupations in each of the 15 clusters. While
this aided substantially, there are not such "keys" for certain other
troublesome categories, such as Interests. For the Interests selector
characteristics, theStudy Guide tells the user to pick one interest (but
not both) from a pair; yet no pair accounts for all occupations. The
unfortunate conclusion is that many occupations in the data file are not
coded on certain Interests pairs. Liaisons gave the lowest ratings to the
Interests category on all variables except relevance. As we shall see,
Interests ranked second highest in frequency of student use, so this is
more than a minor problem.

10thers said they would send materials if we prepaid shipping charges; in
one or two other instances, there was a nontrivial charge for the materials.
2,
again, the 1976-77 Study Guide attempts clearer explanations, including

a glossary of terms. Same categories still remain fairly inexplicable--
e.g., Characteristics About Occupations Within Industries.
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Another related complication is that many classification "rules"

cause confusion. For example, when a user specifies a desire for jobs
at a particular educational level, the list outputted yields those occu-
pations where an employer would either .pfer or require that level of

training. In many instances, the result is that the jobs outputted
usually require more education, hut the student may he unaware of this
fact, unless (s)he clearly understands the implications of the "preferred
or required" classification scheme.

The general problem is that there is no set of explanations, no "ke "

that helps the user understand the system underlying the classifications.
It is often unclear why an occupation was included and on what basis
(other than the D.O.T.) it is classified. This is obviously a tremendous
disadvantage in that it requires much time to became an "occupational
file expert," and even the must expert cannot acquire a full understanding
of the classification. The most expert tend, rather, to figure ways around
the problem.

The analysis of student use of the 7 occupational selector categories
was similar to that done for the college files. The aim was to obtain
objective evidence on their importance or relevance.

Since there are only 7 categories to select from, the results are,
as expected, that frequency of use of each occupational category was
higher than for the college categories. Of the 66 searches examined,
977. used at least one characteristic fram the category of 15 Occupational
Clusters,83% used Interests, 827. used Characterist, 'bout Occupations

Within Undustries, 737. used Levels of Formal Ede- A 557. used

Aptitudes. In spite of the relatively small number of occupational
categories and characteristics, almost no one used Training Other Than
Formal Education (9%), or Special Vocational Training Time (6%). Thus, the
effective range of occupational selectors was essentially limited to five
categories; and even categories like Aptitudes and Interests, which are
not very satisfactory, had to he used in half to four-fifths of the searches

to narrow sufficiently. There were suggestions for additional categories;
for example, three liaisons suggested adding a category describing which

high school and/or college majors are related to the occupation.

The liaisons' ratings can aid in determining the reasons for the
relatively low usage of same categories. They rated the Aptitudes
category very low on all four variables, suggesting that they considered
this category, which does not reflect the kinds of self-information that
students possess, as unsuccessful in providing meaningful job choices.
Part of the reason for the very low use of Special Vocational Training
Time and of Training Other Than Formal Education may he that students are
more concerned with, or at least more aware of, the existence of formal
educational requirements for jobs. But consideration of the liaisons'
relaavely low ratings of these two least-used categories (especially for
clarity of explanations), as well as our own analysis, indicates that they
are not used primarily because of the lack of any explanations. For

example, (until 1976-77) the Study Guide does not define differences
between "apprenticeship," "on-the-job training," and "in-plant training
other than on-the-job training."
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Based on our experience and the evidence collected, it is our opinion
that the Guidance Information System is a good starting point for a com-
puterized college and career information retrieval system. One of its
major defects is that it is not responsive specifically to the needs and
concerns of the New York City high school student population. GIS is a
national venture. The major significant implication of this latter fact
is that TSC, the group primarily responsible for maintaining and updating
the system, is necessarily more concerned with marketing and service
problems than with educational ones. TSC has provided responsible service,
over and above what they contracted for. We feel it is of great importance
that 2ducationanciles should form the basis for choices of what files
the system should contain, what information to include in a file, and how
to categorize it. It is unrealistic to expect TSC to devote their time
to developing a set of educational objectives and designing content and
methodology that will facilitate carefully defined outcomes. Their proper
concern was to design a system that has widespread usefulness with diverse
student populations across the country--which they have done.

In the 15 months of using GIS, 4137 New York City students in five
high schools obtained a great deal of benefits; an improved system could
provide additional ones. New York City students need a system with same
modifications, some expansions, same unique additions, and maybe some
deletions. These necessary changes would take a substantial degree of
time, commitment, and for TSC a shift of purpose which is unrealistic to
expect from a proprietary organization with an already useful and market-
able product.



CHAPTER VI

STUDENT USE_OF THE COMPUTERIZED SYSTEM

This chapter presents and discusses data on the amount of student
usage of CAG during Periods 10 2, and 31 in terms of the numbers of stu-
dent users- the total number of times students used CAG (uses), and the
student users' grade levels. To fill out the picture, we will also in-
clude data on amount of use of the different files, the proportion of
time the student was present (direct) or not present (indirect or batched),
and whether (s)he searched the file or requested a description of a college
or an occupation from a file.

Users and Uses

Table 3 (page 54) shows, under "Total Users," how many different
students had CAG experience in each time period. The "New Users" columns
indicate, for each time period, for how many of these different students
CAG was a new experience--that is, how many had not used CAG in any other
period. In Period 1 the "Total Users" always equals the "New Users"; in
Period 2, however, of the 954 total students served in all schools com-
bined, 708 had had no prior CAG experience--i.e., werenew users. And,
246 (954 - 708 246) students had used CAG in both Periods 1 and 2. The
figures for Period 3 are to be treated similarly. During the 15 months
under consideration, 4137 different (new) students in the five high school
used CAG to obtain college and/or career information; in addition, 504iof
these students used CAG ia two periods (1 and 2, 2 and 3, or 1 and 3).L
Added together, there were 4641 students who used the system 6789 times.

The largest number of users and uses--about half the grand total--
occurred during Period 1. In Periods 2 and 3 usage was lower, with the
largest decrease in Period 2, the Fall semester. Looking at the indi-
vidual schools in Table 3, in every instance use was greatest in Period 1
and least in Period 2. Moreover, the schools maintained their relative
positions: In every period School E had the most new users and total
uses; Schools A and B ranked second or third, School D fourth, and School C
continuously served the fewest students.

Although there were actually fewer students served in Periods 2 and 3
than in Period 1, how much of a real decrease occurred is not apparent
from the data in Table 3. There were differences in the lengths of the
time periods (5, 41 and 6 months, respectively), as well as differences
in the number of on-line days. As we have already seen, the availability
of extra days in Periods 2 and 3 made possible by the community college

1
-There were among this group a small number who used CAG in three ttme
periods; these few students were counted twice, thereby inflating- the
504 number somewhat.
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TABLE 3

NUMBER OF STUDENT USERS AND TOTAL EMBER OF USES, BY SCHOOL AN1 BY TIM PERIOD*

Period

School

All Schools-.-----
Users

Uses
Users Users

U e
Users Users

Uses
lers

Uses--E----
Total New

----.Use
Total New
-
Total New

----Uses
Total New

----------
Total New Total N w

I (5 . )

2 (4 mos.)

3 (6 MO . )

All Periods

497

205

282

497

165

243

905

779

271

560

1610

445

218

409

445

173

330

978

551

269

529

1 49

3 3

68

80

383

42

73

498

540

84

101

725

392

84

193

392

53

174

619

551

117

230

898

557

379

421

557

275

335

1167

911

537

759

2207

2274 2274

954 70

1413 1155

- 4137

3332

1278

2179

6789

(using CAG

in gore than

one period) (79) (124) (33) (40) (228 ) (504)

*The first time a student used CAG (s)he was counted as a "New User "; any repeated use by that sNie

student in the time period (s)he first used CAC vas added to the 'Uses." if the same student used CAG in

another tiue period, (s)he was counted as a "Total User" in that time period,

In School Do large numbers of students were not listed on the User SignIn Sheets. In the other

schools and in Periods 2 and 31 there were only small numbers of unidentified users, From the TSC

ted summaries, we could estimate additional uses in each school, and counted these as "New Users," which

64 may therefore involve some duplication.
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project
1
resulted in a large increase of on-line days for the high schools

and a decrease in mean hours of daily use. To determine what usage in
Periods 2 and 3 might have been, had usage continued at the Period trate,
we could have predicted a total of 2747 uses in Period 2 instead of the
obtained 1278, and 4726 uses in Period 3 instead of the obtained 2179.
Although this is the least conservative prediction,2 in both Periods 2
and 3 use was approximately half of what could have been expected.

Even among the highest users there was a decline in Period(s) 2
(and 3), reflecting that both the initial impetus to serve as many stu-
dents as possible wore off, and that use in the Fall semester might be
lower than that of the Spring term. We also have same evidence that the
schopls began to use the camputer differently, and perhaps with more
benefit to students. We will return to this point in the data on direct
and indirect usage.

In connection with the results for the individual schools, two facts
need to be considered. First, Schools C and D experienced the most severe
-cutbacks in staffing in Periods 2 and 3 which suggests that staffing has a
critical influence on amount of usage. Second, Schools C and D are,
generally speaking, the most affluent--both with a strong college orienta-
tion and a reputation for academic excellence; this suggests, perhaps,
that a system like GIS may be least sed in similar schools.

Table 4 (p.56 ) is helpful in examining the schools' patterns of use
during the three time periods. The upper third of the table presents the
mean number of uses per on-line day. For all schools combined, the
results are as follows: Period 1, 40.4 uses per day; Period 2, 18.8; and
Period 3, 18.6. It can be seen that the average daily use decreased by
slightly mere than half in the latter two periods. For the most part,
this is in accord with the general decrease noted above, but also reflects
the fact that same schools--notably A and D--increased in the proportion
of scheduled days used: Thus the availability of extra days accampanied
CAG use on more days, but for fewer students per day.

The mean number of uses per hour (and the average minutes per use)
presented in the lower portion of Table 4, tells us more clearly how many
students' requests were being handled per unit of time on-line. This
measure, just like the mean uses per day, was highest in Period 1, except
at School )3 (which shifted to much more batched use in Period 3). The
differences among schools and among time periods, however, were not nearly

1
See page 31, footnote 1.

2
In Period 1, 3332 uses divided by 82.5 on-line days used (from Table 1) =

40.4 uses per day. At this same rate, for Period 2 there could have been
(40.4 x 68 days used =) 2747 uses; and for Period 3 (40.4 x 117 days used )
4726 uses. This procedure does not consider the possibility that had there
been no extra days available in Periods 2 and 3, the schools could have
been expected to use an equivalent proportion of scheduled days as in
Period 1 (8970; with this correction, the predicted usage would be 2409
and 4063 in Periods 2 and 3 respectively.

6 6
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TABLE 4

MEAN NUMBER OF USES PER ON-LINE DAY AND MEAN USES PER TERMINAL HOUR,
BY SCHOOL AND BY TIME PERIOD*

Uses Schools Al

SchoolsA

Usealier Day

Period 1 45.8 34.4 34.8 34.4 50.6 40.4

Period 2 18.7 19.2 6.7 9.0 38.4 18.8

Period 3 18.1 24.0 6.3 9.2 33.0 18.6

All Periods 25.8 25.9 16.5 16.6 40.1 25.4

Uses per Hour

Period 1 8.0 5.5 7.0 5.3 9.2 7.0

Period 2 7.5 5.9 5.4 3.0 7.7 6.3

Period 3 7.2 12.0 6.3 3.3 6.3 7.4

All Periods 7.4 7.4 6.6 4.2 7.6 6.8

Minutes_per Use*i

Period 1 7 11 9 11 9 9

Period 2 8 10 11 20 8 10

Period 3 8 5 10 18 10 8

All Periods 8 9 14 8 9

*Mean uses per day = Total uses +days used. These quotients were ob-
tained from the respective figures in Table 3 and Table 1. Similarly,
mean uses per hour = Mean uses per day '÷mean hours per day (from Table 1).

**To nearest minute.

so sharp as uses per on-line day: The schools tended to process roughly
similar numbers of student requests per hour of use.1

Thus, the decline in the amount of use in Periods 2 and 3--reflected
in the number of uses per day--did not affect the average length of time
taken to process a student's request for information. The individual
schools did differ, however, in respect to the number of requests processed
per hour. They tended to maintain the same rank order, with School E
processing the most and Schools C and D the fewest requests per hour. As
we will see below, the primary variable to which these findings are related
is the proportion of requests that were direct or batched.

1The overall slight increase in Period 3 is entirely attribu
School B.
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Before considering the data on direct-indirect use, we --ill consider
multiple use of CAG by students.

Multiple Use

Same students used CAG more than once, and the proportions of
"multiple users" differed by school. Table 5 shows the data, summed for
the three time periods. Although a majority of the students used GAG
only once, over a third (387.) used it more than once. Using CAC twice

TABLE 5

NUMBER OF STUDENTS USING CAG ONCE AND MORE THAN ONCE,
BY SCHOOL, ACROSS ALL TIME PERIODS

(Based on N = 4137 New Users)

N Times
CAG Was Used:*

School All
Schools

Once 500 666 346 422 645 2579

More Than Once 405 282 152 197 522 1558

% Using CAG More
Than Once 457, 30% 31% 32% 45% 38%

Breakdown of
Multiple Use:

2 times 233 202 104 138 275 952

3 93 50 31 42 119 335

4 42 23 9 13 56 143

5 28 6 7 2 34 77

6 7 2 21 30

7 1 0 11 14

8 1 0 3 4

10-13 times 0 0 3 3

*Total uses irreApective of.different users, equal 2579 I- 2(952) + 3(335)
10(1) -1- 11(1) 13(1) = 6789.

was quite common, And 128 students returned 5 or more times. In the in-
dividual schools, the proportion of multiple users was about 307. in
Schools B, C, and D, and went up to 457. in Schools A and E.

Multiple use seems to be related to how CAG is presented. School A,
for example, encouraged students to return with new questions or sug-
gested areas to explore at the next CAG use. School E stressed as much
coverage as possible, so its studunts needed to return for additional

6 8
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information. School B on the other hand, inidally spent a considerable time
with each student at the terminal, exploring all options and alternatives;
at School B there was the mnallest proportion of students using CAG more
than once. The school-to-school difference probably reflects liaison
practices and attitudes, including methods of recruitment, conditions of
use (e.g., direct vs. indirect; search vs. description); it may also be a
characteristic of certain types of students.

The liaisons were asked how they characterized students who requested
repeated use of CAG. Most "repeaters," according to the liaisons, tended
to be highly motivated students, or ones exceptionally fascinar_d with the
computer system. One liaison felt that the repeaters were students with a
wide range of interests who could not decide on a single set of character-
istics for college or occupational information, and who would continually
return to explore different criteria. Another liaison indicated that in
her experience, repeaters exhibited a growing sophistication with the
program, using more refined criteria for searches, and ask.ng more specific
questions about the output. Liaisons commented that repeaters learned to
use the system with much finesse, and began to ask much more specific
questions about themselves as well as about GIS.

Direct Vs. _Indirect Use

The CAG experience can involve either having the student process his
own request for information, being present at the terminal while an oper-
ator processes the request, or having his request_processed while he is
not present. We have called the Iaist;condition-of U`Se-indirect or batched.
The first two conditions--both inVolving the presence of the student--is
referred to as direct use; for all intents and purposes, there ,appears
to be no difference between them.1

Table 6 (p.59 ) shows the percentage of direct and indirect use for
each school for each time period.. During Periods 1 and 3, for all schools
combined, only a little over a fourth of the students (297. and 28%) were
present at the processing of their request; thus, indirect use predominated
in the two Spring semesters. During Period 2, however, nearly half the
students (48%) had direct experience and every school had as much or more
direct use than in Period 1. The surge in proportions of'dire4-use in
Period 2 was in response to 1RDOE's feedback to the liaisons,7implying a
change in this direction.

In the individual schools, the proportions of direct use differed
from the overall averages. In Period 1, School-B stands out as having

1
There were actually very few instances where students processed their

own requests. Basically) there were two reasons: the machine commands
as presented in the Study Guide were too difficult for the average stu-
dent to comprehend on his own, and telephone security concerns as well as
the need to establish an efficient operation discouraged most liaisons
from attempting this more frequently. In every school, however, there
were individual students and student aides or monitors who operated the
terminal.
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TABLE 6

PERCENTAGE OF DIRECT AND INDIRECT USE, BY SCHOOL AND BY TIME PERIOD*
(Figures in Percentages)

School
Time Periods

All Periods
Direct Indirect

1 2 3

Direct Indirect Direct Indirect Direct Indirect

A 29 71 56 44 25 75 32 68

B 45 55 45 55 3 97 29 71

C 29 71 46 54 88 12 39 61

D 21 79 76 24 52 48 33 67

E 25 75 39 61 37 63 30 70

All
Schools 29 71 48 52 28 72 31 69

*Uses that could not be identified as direct or indirect were not used in
calculating the percentages. For all schools all periods combined there
was a total of 188 unidentified uses, of which'135 were for School D in
Period 3.

considerably more direct use (45%) than the other schools; it maintained
this same proportion in Period 2, but shifted radically in Period 3,
when 97% of its use was indirect. School D in Period 2 had far more di-
re-t use (76%) than the other schools; and while this proportion dropped
to 527. in Period 3, D still remained above the average. School E had
the largest proportions of Indirect use in every period (757., 61%, and
63%); viewed along with the -able 7 data, these uses were mostly to
obtain descriptions. School A had samewhat more than average direct
use in Period 2, but dropped off in Period 3. The School A data for
Period 3 are misleading, since most requests for descriptions of a career
or college that followed a search were subsequently batched by the liai-
son.1 In other words, many of the indirect uses in Period 3 were uses
for students who had used CAG directly earlier in the period.

We have already noted (in Table 4), that Period 2 had the fewest
uses per unit of terminal time. We can now examine the findings with
respect to direct vs. indirect use in relation to mean minutes per use,
shown in the lower third of Table 4. The correspondence between pro-
portion of direct use (Table 6) and minutes per use is not perfect, but
comparing the respective entries in the two tables indicate that there
is, a relationship. That is,the data generally confirm the impression
that direct processing takes longer than indirect processing. Thus, when
the overall proportions of direct use went from 297. to 487. to 287.,
minutes per use went from 9 to 10 to 8 minutes; or when direct use in

t,fost counts in this report (on number of uses, multiple uses, file use,
and so on) follow the same procedure: In general, any two requests by
the same student on different days were considered as two uses; two
different requests by the same student on any one day were also counted
as MO uses. 7 0
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School B dropped from 457. to 37., minutes per
(As anticipated, there does not appear to be
minutes per use and proportion of searches.
slight suggestion fram these data, borne out
schools tended to become more efficient over
whether direct or indirect.

use dropped from 10 to 5.
1

any relationship between
See Table 7.) There is a
by observation, that the
time in processing requests,

The consensus among the liaisons was that direct interaction (as
well as searching) was a preferable experience for the student. Why,

then, did the schools often make more use of batching? The answer, in
part, is that any perceived advantages to the student of direct use had
to be balanced against time and demand considerations. We saw that
School C's use of batching decreased in each period, as did its volume
of use. When there are relatively few students' requests to process,
there is little problem in having enough on-line time available so that
the students can be present (provided, of course, that there is sufficient
staff time for supervision). The primary appeal of indirect CAC use is
that it permits serving a greater number of students. Indirect inter-
action was also sametimes used because of scheduling problems; it was
often difficult to schedule students to COME in on the school's on-line
day.

The advantages of indirect interaction do not make it the preferable
technique. The Period 1 Log Day results support concerns that had arisen
during less formal observation. In numerous instances the terminal op-
erator had to change batched requests for searches because the specifi-
cations submitted by the student were improperly written, or yielded
"too many" qualifying options, or no options. In these cases, the operator
generally made a guess at what to add or delete from the request in order
to give the student what he probably wanted. The resulting printout may
or may not have been useful to the student. Sometimes the operator did
not guess or could not make any changes; in that case, the request was not
processed and the student was asked either to submit modifications or to
return in person.

The value of having students at the terminal is threefold. First

are personal-motivational benefits: Students enjoy being at the terminal-
watching the typing of the input', and seeing the results type out auto-
matically. Many studerts appeared so fascinated that they strained to
read the information as it, was being printed--even though this speed was

not terribly fast. Liaisons liked the opportunity for extended personal
interaction afforded when the student was present; according to the liai-
sons at Schools A and B, such discussions may be as useful as the camputer
information.

The second type of advantage accruing from_baying the student at the
terminal is that (s)he can make immediate decisions on modifications in
his/her original request, can pursue new ideas, and can discuss the output
as it appears. Students can change their mind about what they want as a

g Day results showed that in May 1974 (Period 1) the average time
required to process indirect requests ranged from 3 to 6 minutes, and for
direct interactions, fram 7 to 16 minutes.
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result of the information that that characteristic provided, andcanrespond
to aomething they see during the run to ask for different types of infor-

mation

Finally, direct interaction reduces the routine and oftencumbersome
paperwork iniolved in explaining the output to (or revising the input for)
the stuf.ant. -When the student is present and professional staff is avail-
able, explanations and discussions could and did take place during or
immediately after the process. A major problem with the indirect mode is
that of orientation and followup--that is0 what takes place before and
after a request has been batched.

Theoretically, the advantages of having a student present could be
sacrificed to some extent if it were possible to insure that every student
could be counseled with respect to defining his input requirements and
would receive discussion of his output. All the schools tried to conduct
scheduled orientations and individual or group followup, with varying

success.

The liaisons reported that from 1% (School C, Period 2) to 50%
(School E, Periods 2 and 3) of students who had had their requests batched,
returned at a later date on their own with questions on additional re-
quests. If, however, the student did not cane to collect his batched
request, no followup discussion was possible; in these instances, the
liaisons sent the printout to the student's homeroom class. The proportion
of students with no followup was estimated for Period 1 as 25% at School C,
107. at School DI 50% at School E, less than 10%_at School AI and zero at
School B. The schools were more successful providing followup in Period 2;
an estimatied 37, of batched requests at School C, and 10% at School E re-
ceived no group or individual followup.

It is difficult to determine whether students who had indirect CAG
experience gained useful information. The data to be presented in
Chapter VIIIprovides indication of benefits to students who had this type
of exposure, despite impressions that indirect interaction is not nearly
as satisfactory as direct interaction. What is clear is that batching
should probably not be done for students with little or low motivation--
those least likely to return to pick up their printout: It seems unlikely
that students who had indirect CAG experience and no followup gained much

useful information.

Searches VsDeacriptions

Within either the occupational or the 'college files, GIS can be used
in two types of ways, namely, for searches and descriptions. In the first
type, a search, the user selects characteristics or qualifications that

1Therewere, as noted, problems in some schools in releasing students from
classes during the regular school day. "Passes" had to be written to

excuse a student from one class, and if the use occurred during a period

change, another "late pass" was needed.
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are hmportant to him, and derives a list of.jobs or colleges_ that meet
the requirements he has set. (See Figure 1, page 15.) The second type
of use is purely descriptive;the user has a particular college or occupa-
tion in mind and asks the computer to supply descriptive details from its
file. (See Figure 2, page 16.)

Of course, both these
in most cases that is what
after which (s)he obtained
printout that were of most
varied with the school and

capabilities can be employed in a request, and
happened. First the user conducted a search,
a description of those items on the resulting
interest.' The type of use that predominated
the individual student.

Table 7 shows, for each school, the proportion of CAG uses which
involved searchea for occupational or college information, in February
1974 and in Periods 2 and 3; 10070 minus the tabled entry is the proportion
of descriptions-only. (We did not attempt to extract figures for March-
June 1974 because they had to be obtained from an examination of carbon
copies of all printouts--a tedious and costly process.) Based on liaisons'
estLmates and our observations, February 1974 was fairly representative

of Period 1.

TABLE 7

PERCEMAGE OF USES INVOLVING SEARCHES, FEBRUARY 1974 AND
PERIODS 2 AND 31 BY SCHDOL*

School All
SchoolsE

February 1974 79% 797. 100% 997. 51% 84%

Period 2 80% 1007. 997. 69% 37% 67%

Period 3 5970 99% 1007. 9570 37% 67%

Total
Identified Uses 902 856 292 462 1366 3878

Total N
'Unidentified 5 35 14 48 110

*Percentages are based on uses which were identifiable as either searches
or descriptions-only. Of the 3988 total uses involved, 531 were in
February 1974 and 3457 in Periods 2 and 3. Of the February total uses,
15% were unidentifiable; for Periods 2 and 3, less than 17. were uniden-

tifiable. Any search which was followed by a description within the same
use was counted as a search. We did not analyze March through June 1974
because of the relatively great effort involved prior to the TSC automated
data program.

lIn Table 71 this type of use--i.e. a de_cription following a search
in the same file (and during the same session)--has been counted as
"search." To qualify as a "description-only," a session had to be devoted

to this activity alone.
7 3
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Most schools used the search mode much more frequently than descrip-
tions-only, except for School E, which consistently made the least use of
searches. School A used searches almost exclusively throughout, as did
School D--except in Period 2. At School B, after Period 1, almost all uses
were searches. At School A in the earliest periods,about four-fifths of
the uses were searches; in Period 3, this decreased somewhat, to 597..

Another way to view the data in Table 7 is to consider the reverse
of the tabled entries--the percentage of descriptions-only. At School A
the proportions of descriptions-only (21%, 20%, and 417.) were generally
higher than at Schools B, C, and D. These School A figures, however,
reflect the liaison's practice of encouraging students to think about the
list they obtained from a search, and then to return to obtain descriptions
of the most interesting items.1 The increase in proportion of descriptions-
only for School D in Period 2 reflects that school's increased use of the
occupational file (see Table 8, p. 65), and the liaison's feeling that that
file was too unwieldy to search. At School E, the high proportions of
descriptions-only may be partly responsible for their results (to be pre-
sented later) on the independent measure of decision-making skills and the
favorable attitude of students toward the computer as a source of college
and career information.

School-to-school differences reflected not only liaison attitudes,
but students' interests as well. At every visit to the five high schools,
IRDOE staff observed students using GIS to test or confirm what apparently
were decisions already made. One student at School C, after completing a
search in a college file, examined the list of colleges and said--with
skepticism--"I never heard of 'X' College, not that I would have applied
there if I had." Another student (School E) came to the terminal asking
for a description of "a lawyer and a plumber"; when he was asked, he told
us that his father wanted him to go into his business (plumbing), but
that he was interested in the law. There are numerous other examples of
students using the computer to confirm choices made previously. It was
not uncommon for students to request a college file search and look over
the output to see whether indeed the college they wanted to attend was on
thd list: When it was, the students' excitement was obvious; when it was
not, and the reason uncovered12 the students were appreciative.

Most liaisons agreed that the primary value of CAG wagAn helping
students explore schools and occupations in relation to their4,own personal
interests, abilities, and qualifications. All felt that usiiig the system

Because the description was obtained at another session, to be consistent
we counted it as a description-only, having previously counted the search.
2A student (School A) included in her requirements in a search that the
college offer a major .in secretarial science. After examining the list
of colleges that met her requirements she asked the liaison why_"X" College
was not oh the list. By checking the data file first (and then the catalog)
the liaison was able to tell her that "College X" did not offer her major.
It turned out that the student had already been accepted bTand decided to
attend that college. As a result of this interaction the student changed
her plans, electing to enroll in a college that offered the field of study

in Which she was interested.
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to obtain descriptive information from a source as novel as the computer,

and with more immediapy and personalization (in the printout) than from
library references, produced enough student interest and motivation to

make such use worthwhile. While this argument has merit--and is supported
by the findings with respect to the impact on students--it seems to us
that the unique feature cf GIS is its search capabilities, i.e., its narrowing

program forMat that shov the user the results of his/her own criteria

in decision-making.

Data Files Used

Table 8 shows, for each time period, the proportion of total uses of
each file. In all schools, the proportion of use of the COL 2 file was
small--a result in accord with student preferences indicated in the
Initial Survey.1 'We therefore combined COL 4 and COL 2 into a "College
Total," which can be contrasted with the respective percentages of uses
of theioccupational file. (In all periods together, there were only 33
uses of the Scholarship file--less than 1%.)

Regardless of the different priorities IRDOE suggested for Periods
1 and 21 total uses for all schools combined were fairly evenly divided
between occupational information and college information. In line with
the priorities, there was slightly more use of the occupational informa-
tion in Period 1 (51%, vs. 48% college), and of college information in
Period 2 (557., vs. 44% occupational). In Period 3, when no priorities
were specified, there was somewhat more use of the college than of the

occnpational files.

The overall results conceal marked differences among the separate

schools. Examination of the results for individual schools in Periods 1
and 2 suggests that most of them made same effort to comply with the

priorities. In Period 3, however, use in Schools C and D was almost
exclusively of the college files, by juniors (from Table 9, p.67). Of
the Period 3 uses, about two-thirds of those at Schools A and E were in
the occupational file, but less than a third of those at School B.
Extrapolating from Table 9, these School A and E uses (of the occupa-
tional file) may have been largely by juniors; most of School B's use
of the college files in Period 3 (70% of the total uses)-Must have been
by juniors, since there were few senior users in that period. It is
interesting that the big career emphasis in School B did not lead to
high use of the occupational file. Rather, the interpretation may be
that career information needs at School B were being better met than
college information needs.

To comment further on differences among the schools with respect
to the balance between use of occupational and college information,
School E usage remained the most constant throUghout the three periods--

1
Use of COL 2 did increase slightly over the time periods--overall,
from 9% to 12% to 13%. Even in Period 3, use of the COL 2 file accounted
for only 24% of the college file explorations.
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TABLE 8

TOTAL USES OF EACH GIS FILE AS A PERCENTAGE OF USES WITHIN
EACH TIME PERIOD, BY SCHO0L1

(TOTAL USES = 6789)
(Figures in Percentages)

Files
Used

Period
School All Total N

UsesA B C D E Schools

College 4 1 18% 36% 717. 657. 257. 397. 1297

2 54 55 91 48 24 43 555

3 24 50 87 72 29 40 875

All
Periods 26% 45% 767. 65% 26% 40% 2727

College 2 1 2 12 8 11 12 9 296

2 10 15 4 14 12 12 153

3 7 20 12 19 10 13 271

All
Periods 5% 167. 870 137. 11% 117. 720

College
Total 1 20 48 79 76 37 48 1593

2 64 70 95 62 36 55 708

3 31 70 99 91 39 53 1146

All
Periods 317. 61% 84% 78% 37% 517. 3447

Occupational 1 80 52 21 23 62 51 1705

2 36 30 5 38 63 44 560

3 69 30 0 9 61 47 1028

All
Periods 69% 39% 167. 217. 62% 49% 3293

Scholarship
Schl.Unds.

or Un-
designated**

1 *

0

1 1 1

1

20 14

8 2

3 0 0 1 * 5 0

All
Periods ri., 1% 33 16

-The percentages are based on the Ns for total uses in Table 3 e.g.,
School A's 779 total uses in Period 1, 20% involved one of the college
files and 807. involved the o cupational file.

*Less than rx.

**Students who signed in without indicating which file(s) they used were'
counted as having one undesignated file use. Undesignated uses occurred
mainly in Period 1 prior to automation of user identification.
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two-thirds occupational and one-third college. School C almost abandoned

use of the occupational file after Period 1 when the career counselor-
liaison became inactive, and School D did the same somewhat later but for

largelydifferent reasons. In both Periods 1 and ;School A made the highest

use of the occupational file.

There seems to be same inverse relationship between amount of use of

the occupational file and the nature of-the student population at the

five schools. Schools C and DI the more affluent, tended to use the occu-
pational file least; Schools A and E, with a lower socioeconomic population,

made greater use of occupational information, perhaps because fewer of

their students will go on to complete college.

Grade Level of Users

To what extent did the schools abide by the suggested priorities to

stress use by juniors in Period 1 and by seniors in Period 2? And what

happened in Period 3 when no priorities were,specified? Table 9 (p.67 )

shows the results with respect to grade level; the table combines cades

9 and 10 because there were very few or no 9th grade users involved.'

in Period 1, 5870 of the users in all schools combined were juniors--

nearly three times the proportion of seniors (21%). In the individual

schools, only School A had fewer junior than senior users (42% vs. 487.).

School B, as was mentioned, did not have a full graduating class in

Period 1, and 42% of its users were 10th graders. (6% were 9th graders.)

In Period 2 there was a shift, in line with the priorities; the

overall proportions are 56% seniors and 55% juniors. In Schools C and D

the CAG users were almost entirely seniors. School B was the only school

where senior users did not exceed juniors. This was probably because so

many Period 2 juniors knew about CAG as a result of the large number of

them who were recruited in_the_sophomore year (Period 1) Grade 10).

School B had many more senior users in Period 2 than in Period 1 (517. as

compared with the previous 2%), and use by 9th and 10th graders fell off

sharply. from 48% to 8%.

In Period 3, the Spring term of the 1974-75 school year, the schools

made their own cheice about grade level priorities. As Table 9 shows,

nearly three-fourths of all users were in grade 11; this is a much higher

proportion of juniors than in the two previous periods. Use by seniors

was correspondingly lower, at 13%1 than in Periods 1 and 2. The only

school with any appreciable proportion of senior users was School A, with

30%.

These results are not conclusive with respect to the pre-established

priorities, but they strongly suggest that the priority for use by juniors

1There is scane duplication in grade level; for an explanation, see the

footnote to Table 9. The highest proportions of grade 9 users were at

School E--12%, 2%, and 97. in Periods 1 to 3, respectively.
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TABLE 9

PERCENTAGE OF CAG USERS IN GRADES 12, 11, AND 10 AND 9,

BY SCHOOL AND BY TIME PERIOD*
(Figures in Percentages)

Period Grade
Schools All

A Schools

1 12 48% 2% 12% 25% 14% 21%

11 42 50 83 69 56 58

10-9 10 48 5 6 30 21

2 12 --617._ 41%_ 94% 96% 46% 56%

11 35 51 6 0 39 35

10-9 4 8 4 15 9

12 30% 7% 10% 9% 9% 13%

11 69 68 89 90 70 73

10-9 1 25 1 21 14

Total N with Iden-
tified Grade Level 980 1002 494 596 1333 4405

Total Unidentified 4 70 37 63 62 236

Total N in Grade 9 18 29 110 157

*The percentages are based on the students with known grade level. This

table involves same duplication because some students used CAG in more

than one period. If, for example, a student used CAG in Period 1 as a
tenth grader, and again 'in Period 2 as an llth grader, (s)he is counted

_,twice,in this table. The Period 2 data involve 246 such duplications,

and Period 3 258.

in the Spring term accorded generally with needs in the individual schools.
As we saw in Table 8, however, the priority for juniors' use of the
occupational file in the Spring semester did not accord with actual usage,
since over half of the Period 3 uses (by juniors and seniors) were of the

college files. There is more question about IRDOE's priority for college
file exploration by seniors in the Fall term. Cross-comparisons would

have been helpful in examining how practical were the pre-established

priorities. Did seniors in the Fall term.use mainly the college files,
and in the Spring term did more juniors than seniors use the occupational
file? Any'such cross-tabulations would be very time-consuming, since
they would have had to be done by hand.

The liaisons were asked which students, in terms of grade (matura-
tional) level, benefited most and least fram CAG. They tended to agree
that the older students, in grades 11 and 12, got more out of the
experience than did the younger ones, although the liaisons at Schools B

7 8
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and E stressed that CAG benefited high school students in all grades.

When the liaisons were asked which students benefit most and least in

terms of ability and aspiration level, five of the six respondents agreed

that students at or above grade level in ability, the college bound, and

the highly motivated benefit the most. The remaining respondent (School

E) said CAG was of mast benefit to those below average ability, and of

least benefit to the "extremely bright." One liaison (School C), while

agreeing that CAG benefits the highly motivated student, felt that those

with lower ability may be more receptive to the CAG method--i.e., to

GIS's decision-making programming format.

Considering the diversity of the analyses we performed with more than

4,000 GAG users-who used GIS with apparent benefits--there remain several

questions that need to be addressed, but which are not answerable from

the analyses we conducted. For example, the evidence presented in

Chapter V, Analysis of GIS Data Files, indicated inadequacies in the sys-

tem; in particular, the occupational file was less understandable, less
relevant, and less well-organized than the college files. To what extent,

if any, did the specific system employed in this demonstration influence

usage patterns? At Schools A, C, and D, the terminal was located in (or

near) the co_llege office; at Schools C, D, and E, the prtmary liaisons

were college advisors. To what extent did this predominance of college

emphasis bias the resuys? With the citywide cutbacks in school staff in

Periods 2 and 3 there was a reduction in the amount of staff time actually

spent on CAG. Is the decreased use in Schools C and D, for example, re-

lated to the resultant college office workload, and the fear of increasing

that workload through CAG use? Another consideration is the worsening

economic conditions in New York City which reached a nadir in Period 3.

Did this situation, in fact, influence use in School A? In Period 3,

School A's use of the occupational file by llth graders may reflect stu-

dent awareness that their plans for going to college might not be

realizable.

Despite the fact that--considering all evidence together--CAG is

seen as providing same benefit to large numbers of students in all grades,

some priorities need to be considered and explored further. In terms of

the kinds of decisions GIS requires, we feel that most ninth graders

might not be ready to use the system without a more structured framework

in which to consider their options. The data with respect to tenth

graders are inconclusive, although the liaisons report that CAG causes

students to begin thinking seriously about career and college decisions

earlier in their high school years. Further study focused on these

younger grades could reveal under what circumstances these students could

profit from CAG. From the evidence we have gathered, CAG can be success-

fully used with juniors and seniors. GIS, despite its limitations, is

aighly flexible and provides many different experiences for many types of

students. In the next two chapters, we will examine the question of

whether those experiences have direct impact on student users.
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CHAPTER VII

OUTCOMES: ANALYSIS_ Of _COLLEGE ApPLICATIONS

One area in which we anticipated differences between students with
CAG experience (users) and those with no CAG experience (non-users) was
in their applications to college. Initially, we reasoned that as a
result of the computer's capability to retrieve all appropriate colleges
in its datafiles there might be more applications by users than non-users;
and that users who made college applications might apply to a greater
number of different colleges. It also seemed possible that the acceptance
rate for users might increase as a result of their exposure to a list of
colleges that fulfilled their requirements (i.e., colleges that met the
needs they had specified).

We could not compare college applications of users and non-users.
The closest we could approach comparative data was through an examination
of the college applications filed by the 1974 and 1975 gtaduating classes
in the five high schools. The rationale for this comparison is that most
of the 1974 graduating seniors (June 1974) had already completed the
college application process kEkis to the introduction of CAG in February
1974. In contrast, any uses of the GIS college files by the 1975 gradu-

ating seniors either in Period 1 as juniors or in Period 2 as seniors,
could have influenced their choices and actions.

The reason that we could not compare users and non-users was that
the records and recordkeeping procedures in four schools would have made
collecting this data extremely impractical. Although Schools A and D both
maintained the college application records in terms of individual students,
there were difference6. At School D, a_card was kept for each student
listing the.colleges (s)he had applied to; at School A, however, a note-
book was kept, listing chronologically the date an application was processed
and for which student. Thus, for School D it would have been possible to
separate users and non-users, and compare the number and kind of college
applications; for School A it was not possible since there was no easy
way to first compile p list of the colleges a particular student had
applied to.

At Schools B C, and E0 records were maintained by college. Usually
this took the form of a file card system of colleges applied to, each
college.on a separate card) listing the name of the student(s) who applied.
Similarly to School A, it would therefore have been extremely difficult to
separate users and non-users among the college applicants.

Although we Used the most suitable records available in the individual
schools, the figures in this chapter are less accurate than would be de-
sirable for many reasons. One important consideration is that the raw
numbers of applications must be viewed in relation to the respective num-
bers of graduates, which we accomplished by calculating applications per
graduate (APG). The discussion in this section--with the exception of

69
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CUNY--pertains to college aplioations rather than applicants. Other
complicating factors are discussed below.

To collect the college data, IRDOE staff visited each high school
several times in June of each year; in September 1974 we visited again to
re-check the June 1974 data, but did not do so for C 1975 data, since
the project contract ended in June 1975. The achoo' ,ollege offices
process all applications and keep all records. They are supposed to be
notified of CUNY admissions; they are not promptly and systematically
notified about acceptances or re ections by other colleges.

We analyzed the data within three categories, namely City University
of New York (CUNY) State University of New York (SUNY), and'other"colleges;
the latter two make up the non-CUNY total. Applications to CUNY represent
just one per graduate; those to SUNY and those to other colleges may rep-
resent more than one application per graduate. There is undoubtedly
overlap Among these three categories of students-who-applied. Our impres-
sion when collecting the data and from discussions with the college
advisors was that most students who applied to SUNY and/oruother"colleges
also applied to CUNY. Moreover, in at least 3 of the 5 schools every
graduate was directed to file a CUNY application--whether or not (s)he
was going to go on to college. The advisors and students thinking about
college regard this as a safeguard, since the graduate could be sure of
acceptance by CUNY.

With the advent of the Open Admissions policy at CUNY, in which every
New York City high school graduate is admitted to one of the twenty units
of CUNY, the student files only one application to the system, on which
(s)he expresses his/her first six preferences for particular coll-s
within CUNY. Although acceptance to the system is guaranteed, theI is

no guarantee that a student will be accepted to the schools of his/her
choice.

CUNY applications go through a central processing, and lists of
acceptances are received by the sending high schools; these lists of CUNY
acceptances state to which CUNY college the student is admitted. We used
these lists to determine the numbers of students applying (and accepted)
to CUNY. If a student had applied but had not yet been listed as accepted,
our data would not show that CUNY application. Neither do we know whether
the accepting CUNY college was among the student's preferences. Although
CUNY notifies the sending high schools about acceptances, its applications
processing differed in the two years. CUNY acknowledged late applications
by June 1974, but had not yet done so by June 1975, when all our data
collection ended. For this reason we probably identified fewer CUNY
applications in 1975.

The colleges comprising the SUNY system_ and all other public and
private colleges each require a separate application. It is easier to
fill out an application to CUNY than to most other colleges, because the
kind of information GUNY requests is simpler and less detailed. It is,
moreover, less expensive to apply to COY; other colleges require a fee
to be paid when the application is submitted. Finally, high schools
differ with respect to the number of non-CUNY applications they encourage

8 1
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a student to file, since each separate application requires a copy of the

high school transcript, letters of recommendation, and other information
that the sending school processes. Thus, in order not to swamp the high
schools': college office, there is an unwritten limit placed on the number

of applications the average student files.

Our data with respect to non-CUNY applications comes from the
records, described above, which are maintained by the college office.
Information about acceptances by non-CUNY schools is also maintained by
the college office, but differs from CUNY acceptances. In general,

many SUNY colleges notify the sending high school and the individual
applying about acceptance; the high school does not receive SUN?
acceptances (and rejections) until after the end of June, so again we may
have identified fewer of the SUNY acceptances in 1975. Ac:-Pptance/re-

jection letters from the other colleges go to the student directly, and
often not-until May or even June; the student, in turn, may or may not
notify the college office of the outcome. There is no apparent reason
why the procedure with respect to these'bther"colleges would affect counts
of applications or their outcomes in the two years differentially, although
the strong probability is that we did not uncover all data with respect to
other colleges in either 1974 or 1975.

To summarize: Because of college and high school recordkeeping
urocedures the applications and acceptances for CUNY are fairly accurate--
although better for 1974 than 1975while for SUNY and other colleges, our
records reflect applications made (at least those listed by the high
schools), especially for the 1974 graduating class; but information about
acceptances/rejections was not always available. We regard all the ap-
plications data to be discussed here as underestimates.

Certain other factors affect either all schools, or_particular ones.
Few college offices noted whether the student sought financial aid, which
would have been very useful information. For School CI records included
both January-and June graduates, so the raw numbers of applicationsand
of graduates are quite large (but this is controlled by the calculations
of applications per graduate); the other schools included only June

-graduates. Since School B0 the newest school, did not have a full,
official graduating class until 1975, its 1974 figures and some of those

for 1975 are based on very small Ns, and its percentages are to that
extent much less reliable than those for the other schools. This reduces
the significance to be attributed to fluctuations fram 1974 to 1975 in
School B0 and the discussion will generally ignore such fluctuations.
Also, most non-CUNY information from School B was not documented, but
reflects the"recollectionsflof the college advisor. For School A, the
non-CUNY figures were modified to include applications to colleges that
appeared on lists of acceptances/rejections but for which we found no prior
record of application. In these relatively few instances, we made an
arbitrary assignment of ene application.

One other background factor may have had very great significance--
a factor we could, not have anticipated in advance--namely, the serious
worsening of general economic conditions between June 1974 and June 1975.1

1_Figures from the Bureau of Labor Statistics indicate that in this period
the national unemployment rate increased from about 5.57. in June 1974 to a

peak of about 97. in May 1975. Unemployment in New York City was much

higher than the national averages. 8
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Because of these conditions, 1975 graduates might have been more likely
to choose colleges where they could expect to get scholarships or other
financial aid, or to choose public colleges, or if necessary to choose
colleges (public or private) in the City or thom to which they could com-
mute. Many students may have elected to apply to fewer private schools
having expensive application fees. Still others, who may have been faced
with a tight job market, may have decided to go to CUNY. Concerning
these factors we have no data; their possible effects can only be taken
into account judgmentally (if at all). On the other hand, we do know
that the economic conditions affected staffing in the public high schools;
with the reduction in college office staff( most severe at School C but
in evidence at School D as well),fewer applications might have been ex-
pected to be processed. Students may have been influenced, directly or
indirectly, to apply only to colleges to which they had a reasonable
chance of being ac,:epted.

Keeping all these qualifications in mind, we can now turn to the
results. Table 10, page 73, presents the basic data. From 1974 to 1975
there was an overall increase of 13% in the number of graduates, in spite
of decreases at Schools C and D. At the same time, there was an overall
decrease of 97. (from 5366 to 4899) in the total number of ccillege appli-
cations. This decrease in total number of applications was almost entire-
ly attributable to School C, whose graduates dropped by 37. but whose
applications dropped by 21%. School D, like School C, has a large
proportion of college-bound students, but from 1974 to 1975 its percentage
drop in total applications was almost the same as its drop in graduates
(13%). At Schools A and E, the number of total applications remained
quite constant in the two years, but the number of graduates increased,
respectively, by 6% and 277.. Thus, at least in School E, the number of
applications did not rise in proportion to the increase in the number of
graduates. (School B increased on both counts, as expected.) In view of
all these differences, it is more meaningful to examine applications per
graduate (AFGs); these figures in effect cancel out variations in numbers
of graduates and numbers of applications.

Applications Per Graduete _017041

Looking first at the total applications per graduate in the middle
of Table 10, we see that overall there was same decrease in total APGs
from 1974 to 1975 (from 1.5 to 1.2 per graduate), and this was the case
in every individual school except Schools A and D, which remained about
the same. The decrease was largest at School C. In both years, the
individual schools mtintained the same rank order; School C (despite its
decrease) had by far the most AFGs0 then Schools D and E in an inter-
mediate position, followed by Schools A and B with the least.

Next we can inspect the breakdown of these totals into CONY and non-
CONY, and of the latter category into SUNY ancrotheecolleges to see
$0hether the trends found in'the totals also held true within these
categories. That is, in 1975 as compared with 19741 was there also a
decrease in AFGs to CUNY, to SUNY, and to other colleges?
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TABLE 10

NUMiER OF GRADUATES AND DATA ON KNOWN COLLEGE APPLICATIONS, INCLUDING CUNY, SUNY, AND OTHER TLLEGES,

FOR 1974 ('74) ANT 1975 ('75) BY SCHOOL

_

School All

Schools

174
75

_ _8 _ C p E

174 175
174

175
' 4

115
' 4

175
174

175

N Graduates 1070 1134 200 650 982 953 900 780 386 490 3559 4026

N Applications:

Total N identified 980 984 141 338 2415 1917 1322 1157 508 503 5366 4899

GUNY 525 567 111 257 907 657 519 480 180 213 2242 2174

Non-CUNY 455 417 30 81 1508 1260 803 677 328 290 3124 2725

SUNY 76 92 8 26 821 630 450 393 102 111 1457 1252

Other Colleges 379 325 22 55 687 630 353 284 226 179 1667 1473

Apolications Per

graduate Apgli

Total .92 .87 .71 .52 2.46 2.01 1.47 1.48 1.32 1.03 1.51 1.22

CUNY .49 .50 .56 .40 .92 .69 .58 .61 .47 .44 .63 .54

Non-Cliff .43 .37 .15 ,12 1.54 1.32 -89 -87 .85 .59 .88 ,68

SUE .07 .08 .04 .04 .84 .66 .50 .50 .26 .23 .41 .31

Other Colleges .36 .29 .11 .08 .70 .66 .39 .37 J9 .36 .47 .37

Applications Within

Categories. As % of

Total. N Applications

CUNY 53% 58% 79% 76% 38% 34% 39% 41% 35% 42% 42% 44%

Non-CUNY 47% 42% 21% 24% 62% 66% 61% 597. 65% 58% 58% 56%

.

SOY 8% 9% 6% 8% 34% 33% 347. 34% 20% 22% 27% 26%

Other Colleges 39% 33% 15% 16% 28% 33% 27% 25% 45% 367. 31% 30%

Note: See text for many qualifications t.=aining to thebe figures.
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Since students make only one application to CUNY the CUNY APGs in
Table 10 are equal to the proportion of graduates who applied to CUNY.
(This interpretation does not apply to the non-GUNY APGs.) Thus, the
"All Schools" column indicates that in 1974, 637. of the graduates applied

to CUNY, and in 1975 this apparently decreased to 54%.1 The rank order

of the separate schools was similar to that for total APGs. School C was

at the top in both years, in spite of a sharp decrease in CUNY applications
(92% to 69%); School D ranked second (58% and 61%), and (ignoring School B)
School E ranked the lowest (477. and 447.). The overall decrease in CUNY
APGs from 1974 to 1975 was attributable to the decreases at Schools C and
B (the latter went down from 56% to 40%). There was essentially no change
in CUNY APGs at Schools A, D, and E.

In terms of non-CUNY APGs overall there were slightly fewer APGs
to SUNY than to other colleges in both years--a somewhat unexpected result,
since SUNY would probably be less expensive than the other colleges. As

with CUNY APGs; both SUNY and other colleges' figures decreased from 1974
to 1975--SUNY from .41 to .31 and other colleges from .47 to .37. In rank,

order of individual schools, School C was again at the top in APGs to both
SUNY and other colleges; School D was--roughly--next, followed by School E.
Schools A and 13 were at the bottom. Almost no students at the latter two
schools applied to SUNY (in either year )- although School A students did
apply to other colleges.

The bottom third of Table 10 presents the data in a different but

perhaps more easily camprehensible way. Here variations among the schools
in total numbers of graduates are ignored. The percentages express the
number of applications made in a given year to CUNY, SUNY, and other
colleges as a proportion of all applications made in that year. In the

individual schools and in "All Schools," these figures look remarkably
stable from 1974 to 1975. Viewing the data in this way, the implication
is that the specific high school a student attends greatly influences the
pattern of colleges (s)he will apply to. CUNY, the least costly, is the
most popular at Schools B and A, while applications to non-CUNY colleges
predominate at Schools C, D, and E. In terms of this measure, the biggest
change was in the proportion of other college applications at Schools A

and E.

The overall decline in APGs from 1974 to 1975 does not seem attrib-
utablez-to any school-related or student-related causes. The decrease in

APGs t CUNY most likely reflects a difference in central processing of
CUNY applications for 1974 and 1975, and the fact that we were unable to
identify as many of the CUNY applicants in the latter year. Thus, as far

as the data with respect to CUNY is concerned, we cannot be certain that

there was really a decrease at all.

Assuming that CUNY applications did not really decrease, general

_eep in mind the limitations with respect to the CUNY Ans for the 1975
graduating class--particularly the fact that we probably identified fewer

CUNY applications in 1975.

Sb
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eConomic conditions might account for the decline in APGs to SUNY and

other colleges. There are two ways economic circumstances might have
affected the number of college applications. First, many students may
havedecided either not to go to college, or might not have been able
to fill out as many non-GUNY applications as they would have liked.
Another possible factor is that the overtaxed college office staff might
have discouraged students from applying to any but the most realistic of

their choices. This latter reason probably accounts for the large
decrease in APGs at School-C (which, in turn, greatly influenced the
"All Schools" figure), but cannot explain the very large decline in APCs
to other colleges at School E (which had essentially the same college
office staffing in both years).

We also examined the number of different colleges applied to, both
within each high school and across all high schools. Despite the overall
decrease in APGS to SUNY colleges, the number of different SUNY colleges
applied to increased from 31 in 1974 to 49 in 1975. (This is a 397.
increase, greater than the 137. overall increase in the number of graduates.
Students may have learned more about SUNN through GIS, as well as from
,college advisors who were increasingly studying and suggesting the SUNY

system. To some extent this lends credence to our argument that economic
conditions may play a decisive role in the 1974 and 1975 data, since SUNY
schools are generally less expensive than others.

In both years, students applied to a tremendous variety of colleges,
and no simple summary generalization can encompass the range. In 1974,

a total of 385 different non-CUNN institutions were applied to. As with
the total number of applications, there was a decrease in 1975 to 331.
The only sizable drop was in School E. As implied above, the decrease
117413 in the number of different other colleges.

In one other analysis, the non-GUNY applicattons were broken down
into those to two-year and to four-year colleges. These proportions
tended to remain consistent from 1974 to 1975. An overwhelming majority
of all applications went to four-year colleges-927. in 1974 and 907. in

1975. This finding agrees with students' preferences as expressed in
the Initial Survey, and with their low use of the COL 2 data file.

Because of the many qualifications concerning these data, the pos-
sible influence of CAG on the 1975 figures as compared with 1974,

becomes a speculative matter; our impression is that economic conditions
may have been the most important factor. As we will see below, anecdotal
evidence exists suggesting that use of the CIS college files did influence

student choices. It is not an unlikely interpretation--although the one
most favorable to this project--that the GAG experience served to help at

least same students make fewer, more realistic choices.

'Outcomes of _Applications_

Table 11 on the following page presents the outcomes of non-CUNY

8 7
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TABLE 11

OUTWNES OF NON-CUNY APPLICATIONS*

School

74 '75

NNon7CUNY
Applications 455 417 30 81 1508 1260 803 677 328 290

Total Non-COY
% AccePted

% Rejected

% Wait-Listed

% Unknown

SUNY (for Ns,
see Table 10)
% Accepted

% Rejected

% WaitListed

% Unknown

Other_Collegaa
(for Ns, see
Table 10)
% Accepted

% Rejected

% Wait-Listed

41% 76%

4 11

0 1

55 12

55 90

13 8

2 2

-0 0

38 72

2 11

0 1

% Unknown 60 16
-

N Acceited As 7 of A ilLcatl.ons With Definite Outcomes
_N Accepted Divided by [N Accepted Plus N Rejacted])

92 88 85. 72Total Non-

SUNY

Other

Outcames in Percentages

74% 45% 52% 55% 52% 417.

13 17 21 19 17 12

3 1 4 4 3 3

10 37 23 22 28 44

-8 50 50 58 55 42

0 23 20 14 17 10

12 4 4 5 3 3

0 23 26 23 25 45

68 42 55

18 15 23

0 0 3

1914 43

53

23

3

21

49 41

16 14

4 3

31 42

56% 55%

22 12

2 0

20- 3

43 56

31 16

3 1

23 27

62 54

18 9

1 0

19 37

81 92 100 68

96 87 79 74

71 75

72 80

70 69

76 78

76 80

75 74

72 82

58 78

78 86

All
Schools
474 '75

3124 2725
..........

51% 55%

17 15

3 3

29 27

52 55

19 13

4.3

26 28

51 54

16 17

2 2

31 27

75 79

73 81

76 76

*See text for qualifications pertaining to these figures.

applications--applicationx to SUNY and to all other public and private

colleges and universities'. Included in the table are the percentages of

applications accepted, rejected, and wait-listed, as well as the percen-

tage with outcomelstill unknown at the time of data collection. Regard-

less of the number of applications filed, if use of GIS caused students

to apply to colleges that better matched their interests and qualifica-

tions, the acceptance rate might be expected to increase.

8 8
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Before examining this hypothesis, it is important to note that in
both years there was a high proportion of unknown outcomes--over a fourth
of the tota1.1 This fact severely limits any conclusions. For all
schools combined, the proportion of unknown outcomes was nearly constant
from one year to the next; in the individual scLools, however, the propor-
tion of unknown outcomes fluctuated inconsistently.2 It cannot be assumed
that the unknown outcomes would be distributed in the same proportions as
the known outcomes, since students who were rejected would be less likely
to inform their college office than students who were accepted. The sug-
gestion is that if a!1L outcomes could be known, then we would find fewer

non-CUM acceptances.

To arrive at a clearer interpretation, we looked only at applications
with a definite outcome--either accepted or rejected. (The percentage of
students wait-listed was negligible in all instances.) The bottom of
Table 11 shows the number of applications accepted as a percentage of the
number accepted 2122 the nber rejected. For all schools combined, about
three-fourths of the non-CuNY applications were accepted, and there was a
slight increase in 19751 from 757.. to 79%. This increase is entirely at-
tributable to an increase in acceptances of SUN? applications, from 73% to
81%; there was no change in the proportion of acceptances by other-colleges.
Ignoring School B because of small Ns, the only sizable changes at the
individual high schools were an increase at Schools E, A, and C in SUNY
acceptances, and at School E in acceptances by other colleges. School A in
1975 experienced a decrease in acceptances by other colleges.

The increase in the proportion of suNy acceptances (in 1975) at
School C coupled with the decrease in the number of SUN? APGS may indicate
that fewer, but more realistic, applications had been filed.3 The increase
in SUN? acceptances for Schools E and A were not accompanied by sizable
decreases in APOs, but may also reflect more appropriate student choices.
No clear school-to-school pattern emerges in examining the proportion of
acceptances to other colleges. We cannot account for changes at Schools
A and E; from examining School A's increase in percent accepted at SUNY
and the decrease in their proportion of known acceptances by SUNY (in 1975),
we suspect that the apparent decline reflects improvements in recordkeeping

for 1975. The least accurate records kept at School A in 1974 was the entry

of notices of rejection.

Thus, in conclusion, the overall increases from 1974 to 1975 in the
proportion of acceptances to total applications with known outcomes
reflect changes with regard to SUNY. Due to the many qualifications in

1This is in spite of the fact that we re-examined school records in
September 1974.

2In School A in 1974, for example, 557. of the non-CUNY applications had
unknown outcomes as compared with only 127. in 1975.For School A th s was
largely a result of new procedures adopted by the college office,in
response to feedback from IRDOE concerning 1974 findings.

3As,Table 10 Illustrates, School C had, in both years, a greater number
of FUNY-APGs than any other high school. A decrease from .84 to .,66 can

be a chance fluctuation.
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these data, we can only make tie guarded statement that CAG may have
contributed to the filing of more realistic (i.e., SUNY ) applications.

The analysis of college applications was made in an attempt to as-
certain whether the CAG experience affected college choice among students
using the system. Specifically, we anticipated that CAG use would increase
the total number of college applications filed, the- diversity of colleges
applied to, and the rate of acceptance. Because of the incompleteness
of the data and the numerous attached qualifications, doubt is cast on any
firm conclusion.

In 1974as coimpared with 1975 there were more applications filed,
and more total Ans; we, however, located fewer of the campleted ap-
plications in 1975 than 1974. On an individual school basis (ignoring
School 8), total APGs declined at Schools C and E, but remained about the
same at Schools A and D. CUNY APGs dropped sharply at School C in 1975,
while they remained fairly constant inSchools A, D, and E; in 1974 and 1975,
half or more of the graduating classes at each school applied to CUNY.
In both years there were fewer total APGa to SUNY than to the other public
and private colleges; Schools C and D tended to consider SONY more fre-
quently than did Schools A, B, and--to same extent--E. CUNY was most
popular at Schools A and B, non-CUNY colleges at Schools C, D, and E.
This suggests that the high school a student attends greatly influences
the colleges to which (s)he will apply.

The data with respect to whether students applied to more different
colleges in 1975 than in 1974 indicates that (taking the number of gradu-
ates into account) Schools C, DI and A applied to approximately as many
different colleges, although School E applied to fewer. There was an
overall increase in the total number of different colleges applied to
within the SUNY -ystem in 1975.

The acceptance rate would be expected to increase in.1975 if students
(many of wham had CAG experience) had applied to colleges that better met
their qualifications and interests. Again ignoring School B0 and looking
at the findings only with respect to known application outcomes, there
was essentially no significant change with respect to other colleges, but
there was an overall increase in acceptances to SUNY--at School A, an 11%
increase; at School C, 8%; at School D, 4%; and at School E there was a
20% increase in SUNY acceptances in 1975.

In summary, use of GIS may have ameliorated decreases in college
applications that would otherwise have occurred because of severely
worsened economic conditions in 1975; or the observed decreases could
mean that CAG brought about more realistic, and fewer, applications. For
SUNY in particular, the decrease in APGs, together with the increases in
number or different SUNY colleges applied to and the proportion of known
acceptances, favor the latter interpretation.

There are better tests of the hypotheses we originally proposed.
One such would involve the specific identific tion, within each school,
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of users and non-users of the college files, combined with a list of the
colleges users obtained from the GIS files and the colleges each group

applied to. An alternative approach would involve matching a CAG school
with a non-CAG one, or comparing CAG schools with other high schools that
use different ways of providing students with college information.

Reper_ted Effects of CAG on College and Career Plans

The anecdotal evidence suggests that GIS helped some students make
more appropriate college decisions and choices, and will give the reader

a feeling for the kinds of changes or results CAG was observed to produce.

A question of interest to us was whether effects of GAG would be evident
and documentable while students were still in high school. Could we
determine whether students would make any changes in their current high
school programl as a result of information they received from the computer,
or in their plans for after high school graduation? The reactions in this
section include effects on both occupational--career--and college plans.

Three liaisons from Schools A, D, and E) noted student program
changes, which they attributed to use of the CAG system. Their reports
commented on students who began to realize that they should have better
high school preparation in their subject of interest,or in a subject
related to a college majon or to a job they were considering. One stu-
dent decided she should take more typing in preparation for an office
job; another student interested in a college secretarial major elected
high school courses in clerical procedures and speedwriting after reading
the computer's job description.- The liaisons reported that students
interested in nursing careers realized they needed more high7school
chemistry and math for nursing schools; in School D, because of their
interest in nursing, some students discovered that their school offered
a course in psychobiology.

In terms of helping students make plans for college, one of CAG's
values cited by the liaisons was that it often suggested new options that
students had not considered; some examples follow. A student interested
in ceramics and wanting to attend SUNY discovered that Alfred University,
a SUNY college, me. his requirements. Students interested in medical
technology found programs available at many colleges not previously con-

sidered. A student interested_in oceanography located a school in
Pennsylvania through GIS; he previously thought he would have to travel

as far as Florida. A student interested in criminal justice applied to
CUNY only for John Jay College, until he discovered that a college in
Massachusetts offered such a program. And at least two students returned
to School E to tell the liaison how happy they were at (two different)
tvo-year colleges in New England, information about which they had "first

1The original intention WaS to note all "significant" changes in high
school programs in one or two of the pilot schools, and to determine if
users requested more such changes than non-users. This approach was not
feasible, so we asked liaisons and other staff about changes in high
school and post-high school plans.
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learned from the computer." The School A liaison reported that one stu-
dent had applied to two two-year colleges that appeared on his printout,
was accepted at both, and will go to one to study agronomy. Another
foreign student without a residence visa wrote (with help) to every
college that offered engineering in every state; he found several that
would accept him and give him financial aid. Another student who felt

she had to go to CUNY because of costs, found Fordham University and
Boston University--both of which accepted her with full (HEOP) schol_

ships.

Other illustrations indicate that CAG often suggested new ideas
about occupations, so that students could better relate their current
interests and future educational plans to occupations. A student found
that the field of urban planning would let him combine his strengths in
social studies and art. Another student, who worked as a CAG monitor and
helped to batch requests, indicated a strong desire to learn more about

-1

computers and become a programmer. 1 A stuuent who wanted to work with
mentally retarded individuals learned that she didn't have to be a teacher
but could accomplish her desire in other settings. And another found that
the occupation of medical secretary would let him combine his interests
in medical technologies and secretarial work. A student interested in
advanced math found at least 20 different occupations which could use

this strength. A liaison happily reported to us that art majors began
to realize that they could find lobs in many areas other than fashion
design.

Still other effects were related to students' becoming more realistic

in their future planning. One student, of limited academic ability, was
interested in being a pediatrician but had no idea of the amount of
schooling involved; she discovered that she could still "work with
children" as a licensed practical nurse. Another student decided not
to go into the family business because it became increasingly clear to
her that she could not best use her interests, which were important to

her to pursue, in that setting. In several instances, especially in the
health field, students discovered alternatives (e.g., to becoming an M.D.)
that were mucll more in line with both their abilities and their wish not
to pursue many additional years of education. Others decided to go on to
college after having viewed the range of jobs available with only a high

school diploma.

The responses of students at the terminal and afterwards in follow-

up sessions, were uniformly favorable. A few students were skeptical.
The largest number of professed skeptics seemed to be at School CI where

several students made comments to IRDOE staff about the "dumb" or "useless"

computer--i.e., the colleges and/or careers listed were, apparently,

beneath consideration. It is difficult to determine how negative these
students were toward CAG, since the majority were recruited by word-of-

mouth from seemingly satisfied .0..her student users. In all schools, it

was not uncommon to have students drop in and ask if they could "use the
r!omputer," and there was evidence that one user's excitement generated

interest among other students.

1_The CAG project has produced some "computer buffs"; several students ex-
hibited as much sophistication about the intricacies of the GIS program

as any adult user.
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Their interest, often qu te obvious in their facial expressions,
ranged from the technological aspects ("You mean this really comes from
New Hampshire?" and "This machine is fantasticl") to spontaneous asser-
tions of the value of the information received ("Everything you wanted
to know"). One student said, "All schools should have this," and another
insisted that her sister (at another school) be allowed to come in and
use it. Only one instance of resistance to the process was reported: One
student (at School A) found the experience of having to make choices so
threatening that she became "angry with the computer," called it "stupid,"
and left the terminal area "close to tears."

We have already mentioned the behavior of students in "testing"
their decisions; they put characteristics into the computer, and came
away with a list of colleges or occupations that included the specific
one they had already decided on. In our early view, this behavior did
not seem productive; later, however, we came to realize that it helped
students to make explicit an often internalized, nonverbal decision-
making process. All students wanted to take their copy of the printout,
and were observed studying their own and examining those of their friends.
The format of the GIS printout (of a search) makes it readily under-
standable that each choice makes a difference, and that decisions have
consequences. Indeed, as we shall see in the next chapter, this
decision-making experience seemed to make CAG users statistically) better
at the skill than non-users.
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CHAPTER VIII

OUT PACT OF CAG ON _STUDENT USERS

/
By the end of Period 1 (June 1974)0 the extent of use of GIS as well

as the student and staff interest and enthusiasm evoked by this project
made clear the feasibility of computer-assisted guidance in the high

schools. Apart from feasibility, the remaining question is whether the
effects on students are sufficient to justify the continued or expanded

use of CAG. The results of the impact tests to be discussed in this
chapter present quantitative evidence of these effects. The tests were

given in Period 3, early in 1975. (See Figure 4, Chapter III for

details of the administration.)

Hypotheses concerning CAG effects were examined with an attitudinal
measure and several cognitive measures. The first hypothesis was that
student users, as compared with non-users, would prefer the computer as a

valuable source of college and career information. Secondly, users would
have more knowledge of terminology and concepts that are used to talk
about colleges and occupations. Thirdly, users would show more ability

to describe and organize information about colleges and careers in ways

that reflect important parameters. The final, and perhaps most important
hypothesis was that users would demonstrate better knowledge or under-
standing of the narrowing concept underlying the decison-making logic

which GIS employs.

ations Concerning_the Test Results

Before presenting the outcomes several assumptions, limitations,
and definitions will be clarified. First, this project is of necessity
concerned with the impact of TSC's Guidance Information System on stu-
dents; therefore, many of the specific test items and the scoring categories
developed reflect both the strengths and the weaknesses of that system. We
did make every effort to select test items having general, widespread im-
portance in conceptualizing college and career information, as well as

having relevance to the specific hypotheses. We can assume that similar
findings would apply to an alternative guidance system, provided of course
that it is more or less comparable to TSC's (e.g., employs the same
decision-making logic) and that a parallel vocabulary test, using terms
from the alternative system's particular language, would yield similar

results.

The definitiOn of "use" is an important consideration. Of the student

users tested, over half had never had direct interaction, i.e., were not
present at the processing of their request, and some of them may never

have seen the terminal. For any individual :3tudent, CAG use may have

differed with respect to many variables:

82
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Whether or not the student reviewed the Student Study
Guide (or a facsimile), and whether the review in-
volved whole-class, mall-group, or individual orien-
tation sessions.

The particular file (college or occupational) the
studenr requested information about.

Whether or not the student requested a file search,
a description of a specific college or career, or
both a search and a description.

Whether or not the student was present during the
processing of his/her request.

Whether or not the student received a copy of the
printout.

Whether or not the student engaged in followup ac-
tivities, including discussion of the output with
the liaison or counselor, writing for information,
going to a catalog, etc.

For the study of CAG impact, we did not attempt to isolate which
CAG-use variable(s) was critical. That is, in delineating user/non-user
groups, _we did not attempt a more refined breakdown of, for example,

college/occupational file users or direct/batched users. About a third

of the users tested had had experience only with the occupational file,
and some portion of users had exposure only to college files; many users
had received only descriptions of specific colleges or careers, while the
majoripr had done searches. The effects of these factors, if any,

wou1d tend to reduce user/non-user (U/NU) differences. Although some

suppositions are possible from our evidence, future clarification with
respect to the effects of these variables (singly and in combination)
on U/NU differences would be highly desirable.

The other side of this question is the definitioe of non-use. It

is very likely that many students designated here as non-users may have

had same exposure to CAG in whole-class orientation (or follownp) sessions,

which could have involved the Student Study Guide (or an examination of

printouts). If this factor played a part, however, its effect would be

to 2E2La_Elv_E2 U/NU differences.

The recency of the CAG use prior to the impact testing may also

have had an influence. For nearly three-fifths of the users tested, the
CAG experience preceded the testing by a half to a full yew:. As will

be seen, the very encouraging results give evidence for long-range
carryover effects of what is a relatively brief experience in a high school

student's life.

The most crucial question affecting interpretation of the test re-
sults is whether there were initial differences between users and non-
users. It is always _difficult to conduct carefully controlled studies

in classroom situations. We could not assign students randomly and
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equally to the user and non-user groups, and school policies at various
times encouraged use by higher- or lower-ability students. We have al-
ready discussed possible ability differences between the users and non-
users in the section on Evaluation Methods, as well as our reasons for
assuming that any such differences which may exist cannot account for
the obtained results.

The statistical analytic procedures overcame some of the problams,
but questions remain as to whether school variations in implementation,
use of GIS, and so on, affected the outcomes; and as to whether there
were other important ways in which users differed from non-users, es-
pecially with respect to motivation. Did users tend to be volunteers?
According to the liaisons' reports, the proportion of self-selection
differed from school-to-school and from period-to-period, and ranged from
little to much. At School A volunteering was almost nonexistent in
Period 1, and students had to be "dragged in." At School E, too, there
were few volunteers. Schools B and D did considerably less active
recruiting of students than A and E, with more reliance on self-selection.
At School C, the users were primarily volunteersstudents interested or
curious enough to "drop in." The school-to-school differences in self-
selection, however, do not explain school-to-school variations in results.

The results, to be presented next, demonstrate overwhelming benefits
to students with CAG experience. Whatever the possible initial differences
between users and non-users, we conclude that they do not negate these
benefits. The findings will be discussed in the following order:

1. Preferred Sources of College and Career Information;
2. Vocabulary; 3. Self College Questionnaire; 4. Ideal
College Questionnaire; 5. Self Occupation Questionnaire;
6. Ideal Occupation Questionnaire; and 7. Decision-Making.

Vocabulary and Decision-Making were given in all schools; the college
and occupation instruments (Nos. 3, 4, 5, and 6) were each given in
selected schools (B, D, and E). The students tested were mainly seniors,
except for School E where 847. were juniors. No one student took more than

two of the tests. (For details, see Appendix, Table A2.)

Preferred Sources of Collegeand Career Infamm_tiOn

The two attitudinal questions listed several sources of college and
career information, which were similar although not identical. From each
list the student was to choose the three (s)he considered most valuable.
Choices of the computer as a valuable source were of special interest.
Table 12 on the following page shows, by school, the proportions selecting
each source as one of the three most valuable; for each question, the
sources are listed in overall rank order of preference.

As a general comment on this table, U/NU differences were usually_
not large, and there was a striking degree of similarity among the sep-
arate schools as to the rank order of student preferences. Also, the
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TABLE 12

USERS' AND NON-USERS' OPINIONS OF TUE THREE MOST VALUABLE

SOURCES OF COLLEGE AND CAREER INFORMATION, BY SCHOOL

(Results in Percentages)*

Sources of:

Scbool-
All

A B C 0 E Schools
NU U NU U_ NU U+NU__

Cone e Information

College Office
or Counselor 79% 97% 76% 877. 76% 82% 78% 847. 867.

9407 79% 887. 847.

Visits to College 47 71 68 82 60 76 70 52 60 64 61 71 66

College Catalogs 51 47 51 58 55 51 46 52 52 42 51 50 51

Friends atCollege 28 38 39 36 58 36 38 25 20 28 35 33 34

Computer 40 23 37 22 12 20 19 35 62 47 36 28 32

Lovejoy's or
Barron's 40 15 24 9 24 20 30 32 16 l9 27 18 22

Parer:7.s or

Guardians 7 3 0 2 9 7 14 10 4 0 6 5 5

School Library 4 3 5 4 0 6 5 10 0 3 3 5 4

HighSchoolFriends 4 3 0 0 6 2 0 0 0 3 2 2 2

Career Information

Career Office
or Counselor 867, 91% 80% 87% 78% 95% 81% 87% 82% 957 82% 91% 6%

Talking with
People in Dif-
ferent Careers 86 79 88 73 91 93 78 77 72 69 82 80 81

Visits to Places
of Work 4z 53 56 53 53 56 70 61 60 56 56 56 56

Computer 28 32 34 25 16 13 14 26 52 36 31 25 28

Dictionary of Oc-
cupational Titles 40 27 29 33 22 22 16 26 26 33 27 28 28

Parents or
Guardians 2 12 7 13 25 14 27 13 4 11 12 13 12

School Library 14 6 3 11 13 2 14 10 2 0 8 5 7

High SchoolFriends 2 0 3 5 2 5 0 0 2 0 2 2 2

(N:) (43) 34 41)(45) 3#)(55) (37) 31 50)(36)(2041 201 05#

*These two questions given in Period 3, January or February 1975) were placed

at the end of the Decicion-Making test. Responses were analyzed only for'those

who gave 3 choices.

N for career sources is 1 less than the number shown.
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(ov all) rank order of the college sources was very similar to that for
the career sources. Note that the college and career percentages cannot
be directly compared; since there were nine college sources but only
eight career sources listed as opinions, and since each column sum must
be 3007., the career percentages are necessarily each higher than any
corresponding college percentage.1

Colle-e Information. Considering first the preferences for the
various college sources, in every school the students (2+NU) gave the
top tank to the college office-or counselor. Next in rank order were
visits to Colleges, aad then college catalogs. The computer ranked in
the middle. Almost no students regarded parents, the school library,
their high school friends as valuable information sources. The only
notable exception to the agreement among schools in rank-order pattern
was School E, where students ranked the computer higher than did students
in any other school, in contrast to School E are the students at School
C who valued the computer least.

In fact, the proportion of School E non-Aisers (477.) selecting the
computer as a valuable source was larger than the proportion of any other
school's users selecting this option. This unique feature of School E
students' responses might be attributable to the fact that mos.t of.them
werejuniors, whereas in the other schools only seniors were tested. An
alternative consideration is the very small size of School E which could
serve to increase the communication between users and non-users; also
to be considered is the fact that School E had the largest (except for
Period 3) proportion of descriptive uses of any other school.

Comparing uSers an,1 non-users, for all schools somewhat more of the
users preferred the computer (U1 367.; NU, 287,) and Lovejoy's or Barron's
(U, 277.; NU, 187.); at Schools C _and D fewer users than non-users preferred
the computer. For all schools combined, somewhat more of the non-users
chose the college office-counselor (U, 797.; NU, 88%) and visits to colleges
(U, 617.; NU, 717.). Students may not have differentiated precisely between
"counselor" and "computer." To many student users, "computer" may have
included "counselor" (i.e., liaison), and we cannot be certain what they
meant. For Schools A, B, and E where the-greatest proportion of users
regarded the computer as a valuable source of information, there was also
the greatest difference between users and non-users in their preference
for college office-counselors. Schools C and D, which have the more
elaborate college advising office, did,not follow the same pattern. At
Schools C and D, not only was the computer less valuable to users than
non-users, but there was greater similarity between U/NU groups in rating
the College office.

Career_Information Looking at preferences among the eight listed
sources of career information (bottom half of Table 12), there are obvious
similarities to the college source preferences. Here the career office or
counselor ranked highest, and, as with the college choices, especially so

1Takins 8/9 of the career percentage (or multiplying by .9) gives an
approximation of the career percentage if there had been, 9 career choices.
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for non-users (U, 82%; NU, 91%).
I

Nearly as high, and in some instances
higher, was talking with people in different careers. Visits to places of
work, ranking third (il-NU), was generally not valued nearly as highly as
were visits to colleges. The computer again ranked in the middle, just
barely above the Dictionary of Occupational Titles. And again, students
gave parents, the school library, and their high school friends a low value.

As with the college sources, non-users in each school valued the
career office-counselor more highly than users, while more users chose the
computer as one of 3 sources than did non-users (estimated overall per-
centages: U, 28%; NU, 22%). Both groups of students gave the computer a
lower value for career information than for college information. The fact
that users viewed the computer--and there "computer" is identical to the
TSC system--as less valuable for career Chan for college information
accords with our experience and liaisons' reports, which indicates that
the GIS occupational file is more poorly organized and difficult to use
and interpret.

In the separate schools, again the students in-School E (both users
and non-users)yranked the computer option more highly than did students
in the other schools; while students in School C and the users in School
D ranked the computer very low as a career information choice. In

Schools A and D, users ranked the computer less highly than did the non-
user groups. In comparing the proportions of users who valued the library
as an informational source, in almost every school the library was more
highly valued for career information Chan for college information. Since
use of the GIS occupational file is presented as a "first step," and stu-
dents were encouraged to follow up with other library sources, this is
not an unexpected result, aod one which reflects use in the schools.
Furthermore, the fact that, with the exception of School B, the schools
did not have a career program and yet the "career office or counselor" was
so highly rated by the users, lends additional support to our supposition
that students did not differentiate between "counselor" and a computer-
assisted counseling experience.

Other studies have consistently reported that "students like to use
the computer," hut few of them asked the students to make a choice. Thus,
our relative rankings of preferred sources are not comparable to the
results of previous studies. In the present situation, a third to a fourth
of the students chose the computer as a valuable choice. We know from
talking to students, from the number of return uses, and from staff reports
that students in the pilot high schools also liked using the computer.

In summary, when all schools were combined, there was some support
for the hypothesis that users, as compared with non-users, would rank the
computer as a valuable source of college and career information. But this
hypothesis did not hold true in all individual schools, and neither users

1In 1975 when these questions were administered, only School B had a
separate, active involvement in eareer education;little career service
was available at Schools A and D, the career counselor at School C was
engaged in general counseling duties, and At School E the same person
fulfilled both college and career advising responsibilities.
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nor non-users ranked the computer as their first choic instead, they

gave it an intermediate value among the listed options. For the college

source questions, non-users in Schools C and D gave the computer move

favorable rankings than did users. The fact that these two schools are
the most academic-oriented and have the most elaborate college advising
_ffices suggests that students in Schools C and D may have, in reality,

sources better than the computer available to them; and those who have
olready used CAG were better able to make such a judgment than non-users.

The relative ranking of the computer apparently has little relation
to what a user "gets out" of the CAC experience. We could not detect any
relationship between these U/NU attitudes and the U/NU differences on the

cognitive impact measures. Thus, for example, although School E users

were the most enthusiastic about the computer, the results will show that

on the Decision-Making test they differed least from non-users. But the

School C users, who were not in general ardent computer supporters, did
demonstrate stiperiority over non-users on both the Decision-Making and

Vocabulary measures. Further investigation is needed to determine to
what relative preference for the computer as an informational source

relates.

Vocabulary

To ascertain whether CAG users had a greater knowledge than non-users

of the terms and concepts used to describe colleges and careers, we
developed a 12-item multiple-choice Vocabulary test. The six college and

six career items were selected from the Student Study Guide as represen-

tative notonly of the terms used in GIS but of ideas we felt were

important and in common descriptive use.

Table 13 shows the results. Looking first at the "Mean Advantage to
Users" column, note that users in School Al which has the lowest academic

TABLE 13

MEAN VOCABULARY SCORES FOR OAG USERS AND _N-USERS, BY SC= OL*

School
U+NU Users Non-Users Mean Advantage

to UsersN Mean N Mean N Mean

A 75 5.9 48 6.4 27 4.9 +1.5

B 79 6.6 35 6.5 44 6.6 -0.1

C 92 7.5 33 8.2 59 7.0 +1.2

D 86 8.2 43 8.4 43 8.1 +0.3

E 81 7.6 55 7.7 26 7.2 +0.5

All Schools 413 7.2 214 7.4 199 6.9 +0.5

*Maximum possible score = 12.

-The Vocabulary items consisted of: employment outlook; university; ac-
creditation; occupational cluster; entry-level salary; structural work;
coeducation; level of formal education; manual dexterity/spatial relations;
total enrollment; annual tuitioN fees, room and board; and private vs.
public colleges.
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level of the five schools, benefited most; School C users benefited
nearly as much, and School B least. However, the magnitude of the dif-
ferenee between users and non-users, statistically speaking, must be
regarded as the same in all schools (use X schools interaction, not sig-
nificant). Thus, variations among schools in students and in method and
process relating to CAG gave no_sistplintly._ greater_advantage to users
.in one school than to those in any other.

Next we can examine the question of primary interest--the difference
between users and non-users. The overall mean for users was 7.4 and that
for non-users was 6.9; this difference is significant at the .005 level.
Thus, we can conclude that users performed significantly better than
non-users on the Vocabulary test.

Looking next at the overall differences in level of performance among
the five schools (see 1.144-NU column in Table 13), the mean differences were
even more clearcut (p < .001). This result indicates that, grouping users
and non-users together, average performance of students on the Vocabulary
measure was significantly- better at same schools than at others. The rank
order was: School D (highest), then Schools E and C, School B, and
School A. The five overall school means correspond approximately with our
information about the academie ability levels of the student populations
in these schools. This outcome is expected/ since any vocabulary measure
also taps ability.

In sunmary/ CAG users clearly and unequivocally did better than non-
users on the Vocabulary test, demonstrating a greater knowledge of impor-
tant GIS terms and concepts. Furthermore, largely because any measure of
vocabulary is closely correlated with ability, the schools differed in
overall performance level with means distributed roughly in accord with
performance on citywide achievement tests.1 Moreover, although the over-
all performance of some schools was better than others, this in itself
did not give a greater advantage to users in those schools.

Descri tion and Or anization of Colle e and_Career Info i:ation

To determine whether CAG had an effect on the way students describe
and organize information about colleges and careers, we developed two
parallel open-ended questionnaires for each of these areas, with space
for writing 10 responses. Scoring methodologies and analysis procedures
were similar for the four questionnaires.2 The objective was to compare

1That is/ roughly in accord with the proportion reading at or above
grade level as measured by citywide reading achievement tests.
2
-Two basic scores were developed--number of statements and number of
categories. As indicated in Chapter III, a statement was defined as
containing one piece of information; two sentences by the same respondent
containing identical information was scored as one statement. Categories
were generated by grouping similar statements together. Wherever possible,
GIS category classifications were used. See pages 23-34.
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usere and mon-users with respect to the amount, variety, and kind of

information generated. No responses were scored for accuraCy; our aim

was to ascettain the factors students considered important when answering

the questions.

The Self College Questionnaire asked students to list "up to 10"
important characteristics of the college they would most like to attend,

as well as the name of the college. The ideal College Questionnaire asked
the respondent te list questions that an "ideal college adviser" would

ask a student seeking college information. The Self Occupation Question-
naire asked the respondent to list the one job or occupation (s)he was
most interested in having after completing all scheoling, and to describe

"up to 10" important things about it. In the Ideal Occupation Question-
naire, the student was asked to pretend that (s)he was an "ideal guidance

counselor," and to indicate questions that would help a particular senior
(Russ), decide on an occupation. No class or student took more than one
of these four instruments; they were not administered in Schools A or C.

The results are presented in Table 14. It is interesting to note,
first of all, that the college and occupation "ideal" questionnaires, for
both users and non-users, generated more statements and more categeries
than the respective "self" questionnaires. In fact, we found that the
"ideal" instruments were easier to score and interpret, with fewer am-

biguous responses. It may be that the "ideal" instruments, by removing
the situation from the self, make it less likely that the student's own

personal concerns will interfere with responding. Another general com-
ment is that both College questionnaires, in contrast to the two occu-
pation instruments, yielded fewer statements that we could not score or

classify.1 One possibiiity-is that these students have a clearer
understanding of the information necessary for decisions about college
than they do for deciding about occupations; or perhaps occupational
decisions are inherently more complex.

Cellege Information. As the top part of Table 14 (p. 91) shows,the
differences between users and non-users were quite similar on the Self
College and the Ideal College Questionnaires, except that differences
were more pronounced on the latter. On the average, users made more
statements than nen-users (Self, 6.3 vs. 4.7; Ideal! 8.8 vs. 6.9), and
employed more_categeries (Self, 5.9 vs. 4.5; Ideal, 8.2 vs.. 6.3). This

difference resided almost entirely in the users' greater enployment of
GIS-related categories; mean U/NU differences for non-GIS-related cate-
gories were very small or zero. Thus, it is clear that the users
generated more information and a greater variety of information that was
related to the GIS classifications.

A further analysis of the categories produced showed that on the
Self College Questionnaire, for all respondents, there were 41 discrete

categories. Users generated 38 of these, 11 of which were unique to them;
non-users generated 30 categories, only 3 of which were exclusive to them.
On the-"ideal" instrument, the user plus the non-user groups produced

10n the Self College Questionnaire, for example, only 9 of the 268 state-
ments were ambiguous or too vague to classify.
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TABLE 14

MEAN SCORES ON COLLEGE AND CAREER INFORMATION QUESTIONNAIRES,
FOR USERS AND NIDN-USERS*

College
Questionnaire

Se Ideal

Users
N-20

Non-
Users
N=28

Mean Advan-
tage to Users Users

N=79

Non-
Users
N=

Mean Advan-
tage to Users

N Statements 6.3 4.7 +1.6 8.8 6.9 +1.9

N Categories 5.9 4.5 +1.4 8.2 6.3 +1.9
- - - -

GIS Categories 4.0 2.6 +1.4 5.9 4.3 +1.6

Non-GIS Categories 1.9 1.9 0 2.3 2.0 +0.3

Sel Ideal
Occupational Non- Mean Advan- Non- Mean Advan-
Questionnaire Users Users tage to Users Users Users tage to Users

N=69 N=44 N=63 N=54

N Statements 6.5 5.7 +0.8 9.0 8.0 +1.0

N Categories 5.7 4.0 +1.7 8.0 6.8 +1.2
--

GIS Categories** 3.6 2.4 +1.1 3.1 2.7 +0.4

Non-GIS Categories 1.3 1.0 +0.3 4.2 3.6 +0.6

Irrelevant or Am-
biguous Categories 0.8 0.6 +0.2 0.7 0.5 +0.2

JobOriented Categ. 4.0 2.8 +1.2 2.2 1.9 +0.3

PersonalDriented
Categories 0.9 0.6 4.4 3.5 +0.9

Neutral Categories
("Consider,"
"Consult") 0.0 0.0 0 0.7 0.9 -0.2

Irrelevant or Am-
biguous Categories 0.8 0.6 +0.2 0.7 0.5 +0.2

*Self College was given in School D; ideal College in Schools B, D, and E;
Self Occupation and Ideal Occupation in Schools B and E- No class or
student took more than one of the four. For discussion of scoring, see
text.

**Small portions of these means, nearly equal for users and non-users
represented GIS college rather than GIS occupational categories; mean GIS
college categories: Self, U 0.4, NU 0.3; Ideal, U 0.8, NU 0.6.

statements that were classified in 55 distinct catego es (U, 47; NU, 42);
8 of these categories were unique to the users' group, and again there were
only 3 categories generated exclusively by non-users.
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In terms of the statements made by respondents (LH-NU), 63% and 627
of the statements made on the Self and ideal College Questionnaires,
respectively, were judged as GIS-related. That is, about two-thirds of
what students listed on their questionnaires as important information
about colleges is available to them in the GIS files. Both users and
non-users tended to consider similar kinds of information hnportant, but

with somewhat differing emphases. The categories most frequently listed
by both groups included the college's competitiveness, the fact that it
offered a specific major, its tuition, location, and whether it was a
two-year or a four-year institution (all in GIS); and its reputation.
Where there were U/NU differences in this respect, on the "self" instru-
ment users much more frequently described the wide range of majors
available, in-college characteristics such as small classes or few lec-
tures, the social climate, and special tests for admission. Non-users
more frequently described transportation problems, tuition, and the
physical plant. On the "ideal" instrument, the five most frequently
mentioned categories (all in GIS) were: major field of study, competi-
tiveness, tuition, location, and two-year vs. four-year institutions.
More users than non-users made statements about competitiveness, location,
total enrollment, and coeducation (all in CIS); and about "living away
from home."

Results from the two open-ended college questionnaires were very
similar. It is evident that CAG users have available more college-related
information than non-users, and organize that information in terms of a
wider variety of categories. The users' advantage can be attributed to
their experience with CAG, since most of the U/NU difference lies in
information available in GIS, information that tends to appear as unique

user responses.

Although about two-thirds of the responses of both users and non-
users involved infotmation available in the TSC system, a little over a
third of their interests are not reflected in the GIS files. Examples
of these concerns include prerequisites for college majors, size and
reputation of the college department, size of classes, lectures vs.
seminars, and required and elective courses. In our opinion many of
these concerns have legitimacy and lend support for system modifications
more responsive to the New York City high school student.

Career Information. While the responses to the two college ques-
tionnaires were very similar in content, this was not as true of the two
occupation instruments, which seemed to tap somewhat different student
concerns. For this reason, the findings from each version will be dis-
cussed separately.

As Table 14 shows, on the Self Occupation Questionnaire the mean
difference in number of statements and number of categories favored the
users, and particularly so in terms of the variety of information
generated (i.e., number of categories). As with the college instruments,
a primary reason for this user advantage was the greater number of GIS-
related categories they employed. Analyzing these GIS-related responses
further, we found that (just as with the college questionnaires) about
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two-thirds of all statemehts by both users and non-users reflected in-

formation in the TSC system (U, 65%; NU, 66%). These data strongly'sug-
gest that both groups are similar in what teey think is important about

occupations, and that GIS contains much information of general importance

to students.

For all respondents combined, there were 92 distinct categories;
users generated 85 categories and non-users produced only 54. There was

also a striking difference in the number of unique categories (U, 38; WU,

7); more than half the 38 categories unique to the user group were GIS-
related, but none of the 7 categories unique to the-users were related to

the TSC system.

In an attempt to identifyemore specifically the U/NU differences in
kinds of categories produced, we next re-grouped all the_etatements into

Job-oriented and personal-oriented categories. Here the grouping depended

on the student's wording--that is, whether the response referred directly
to job characteristics (e.g., "This job requires heavy physical work") or
vhether it was personally oriented (e.g., "You must be strong"). Even

though the content might appear similar, these were defined as different
categories.

Job-oriented responses characterized about three-fourths of the
tatements of both groups 71%; NU, 77%). But this does not mean the

-e
groups were alike in this respect. We see from Table 14 that the user
group generated a greater number of job-related eetegpriee than did non-

users (means = U, 4.0; NU, 2.8)--indicating more varied responses. For

both groups, personal-oriented categories and irrelevant or ambiguous
categories constituted only small portions of the total, and there were

almost no "neutral" responses.

The final analysis of the Self Occupation Questionnaire (and not

included in Table 14) concerned responses that were schooling- or training-

related,1 since 397. of the user respondent group (from Schools B and E
combined) had experience only with GIS college data files. About two-thirds
of the users (62%) made statements on the Self Occupation Questionnaire
concerning the amount or kind of training needed for their chosen occupa-

tion. This is in sharp contrast to the one-third of the non-users (347.)
who discussed the traieing or educational requirements for an occupation.
(Similarly, users averaged more training categories than non-users--1.5

aad 0.9, respectively.)

It is interesting to note that of the 113 students tested, only 2

did not even indicate an occupation they might like, and both were non-

users. This recalls an analysis done of the lith grade respondents at

School D on a question on the Initial Survey asking them to list first,

second, and third occupational choices. Although there was no appreciable
difference between CAG users and non-users in terms of the numbers who

listed one, two, or three choices, there was a difference in the percentages

1The schooling- or training-related categories include mention of a
college or other place for training, years of educationjor training

needs for the occupation, kind of degree required, etce
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not responding to the question. Among the non-users, 77. gave no response,
whereas every respondent who had used CAC listed at least one choice, if
not more. A chi-square test of this difference was significant at the
.02 level of confidence.

For the Ideal Occupation Questionnaire, Table 14 shows that the re-
sults were in many ways similar to those for the Self Occupation Question-
naire, and that the moan differences in the various scores again clearly
favored the users. The "ideal" version, however, while generating more
statements and categories, tended to yield fewer GIS-related categories
and many more non-GIS-related categories than the "self" instrument; it
also produced fewer job-oriented and many more personal-oriented categories.

Although users produced more and more varied responses than non-users,
looking at the GIS/non-GIS breakdown in Table 14 shows that the mean Mb-,
'differences were not large. Users employed on the average 3.1 GIS cate-
gories, and non-users 2.7. Both groups generated more_non-GIS-related
categories (means = U, 4.2; NU, 3.6), with a sl.ghtly greater advantage
to users than non-users on this score. Thus, half the overall U/NU mean
difference in total number of categories reflects information not avail-
able in the TSC system. Why the "ideal" version generated more (and more
varied) non-GIS information than the "self" occupation version or either
of_the two college questionnaires is not understood. It could be that
students' conceptions of giving career counseling were less well defined,
possibly because of their relative inexperienoe with career counselors.

In examining the impersonal-personal breakdown, we see that the
"ideal" version elicited many more personal-oriented statements (means:
U, 4.4; NU, 3.5) than job-oriented ones (means: U, 2.2; NU, 1.9); and
this is especially true for users. This finding is just the reverse of
that for the "self" version. We suggest that the instructions make it
more appropriate for a respondent to answer the "self" question in job-
oriented terms, while for the "ideal" instrument it seems more appropriate
to formulate questions about "Russ" in personal-oriented terms. Since
these effects were more marked for users, it might be that they were more
attentive to the specific wording of the question.1

Of the total of 78 distinct categories, CAG users generated slightly
more than non-users (U, 70; NU, 64), but this difference was much less
marked than on the Self Occupation Questionnaire (where users' responses
were classified in 85 categories, and non-users' in 54). In terms of
the proportion of responses related to GIS, users and non-users did not
differ much--the mean advantage to users was 0.4, as compared with 1.1 on
the"eelf" instrument. This finding and the analysis of job- vs. personal-
oriented statements support our ossumption that the two versions tap
different student concerns.

Since using GIS (or other similar systems) requires the user to attend
to the'kvordineof his/her request, there might be same carryover effects.
Also to be considered, however, are initial differc7ces in this respect
between users and non-users. Although we can presen_ little additional
evidence in support of either explanation, it suggests important future
lines of inquiry.
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Same final words about the content of the responses to the Ideal
Occupation Questionnaire. A mailer proportion of users than non-users
(U0 11%; NU, 27%) suggested specific occupations to "Russ" (e.g.! "You
should be a writer"), but when doing so, more users mentioned occupational
clusters such as medicine, education, etc. (U, 16%; NU, 77.) and fewer

job titles; thus, the users tended to adopt GIS's occupational cluster
concept. In general, users were more concerned about training and school-
ing and made a greater proportion of statements about "Russ" high school
background. Non-users more frequently made statements about ("Russ")
hobbies and salary expectations.

To sunmarize the results of the two occupation questionnaires, it is
evident that, in terms of descriptive skills and organization of informa-
tion, CAG users produced more, and more varied, occupationally related
information than did non-users. On the "self" version, users generated
more GIS-related and job-related categories than non-users. They em-
phasized the schooling or educational requirement of occupations to a
greater extent than did non-users. On the "ideal" instrument, users em-
ployed more non-GIS-related (and GIS-related) and personal-oriented
information than the non-user group; much of the difference is accounted
for by users' interest in schooling, other training, and background
academic characteristics. Looking at both instruments, there is a sugges-
tion that users are somewhat mare responsive to the specific wording of
the directions than are non-users. In addition, without judging which
categories are "better," it is clear that the advantages to users reflect
the constructs and content of the Guidance Information System.

Decision-Making

we hypethesized that students who had had CAG experience, as compared
with non-users, wouldmore consistently recognize and apply the principle
that as the number of limits placed on a choice increases, the number of
options decreases. Before considering the outcomes of the DeciCon-Making
test., let us examine the ways in which users are exposed to the s

decisionmaking or "narrowing" principle. The Student Study Guidu directs
the user to input requests for information in seqmence from most to least
important (although it does not explain why this should be done). In the
classroom orientations we observed, there was little or no emphasis placed
on the narrowing logic of the TSC system. The primary and in most instances
the only way in which the user can "learn" or infer this principle is by
examining the input-output interection--either at the terminal as it is
occurring or by studying the printout; in either instance this may be done
with or without additional help from a staff member. This narrowing logic
obtains only when GIS is used for searching; in descriptions of a specific
college or career) no such logic is apparent.

The narrowing or inverted pyramid principle seems crucial to other,
higher-order decision-making processes. To estimate its impact on students,
we developed a six-item multiple-choice Decision-Making test. Five items

107



96

involved the narrowing principle; the last item asked the respondents to
select the abstraction of the principle operative in the other items.

Table 15 shows the results. As with the Vocabulary test, there was
no statistically significant differential advantage to users in any par-
ticular school (use X schools interaction, not significant). Therefore,
variations among schools in students and in CAG methods or procedures did
not give users in one school a greater advantage than u-ers in any other
school.

TABLE 15

MEAN DECISION-MAKING SCORES FOR USERS AND NON-USERS, BY SCHOOL*

School
U+NU Users Non-Users

N Mean
Mean Advantage

to UsersMean N Mean

A 84 3.0 46 3.6 38 2.2 +1.4

B 87 3.4 41 3.8 46 3.1 +0.7

C 92 3.9 33 4.4 59 3.6 +0.8

D 69 3.9 38 4.3 31 3.5 +0.8

E 87 4.1 50 4.2 37 3.9 +0.3

All
Schools 419 3.7 208 4 0 211 3.3 +0.7

*Maximum possible score is 6.

However, users performed significantly better than non-users--as also
was the case with the vocabulary test. The overall mean score for users
was 4.0, and for non-users 3.3; the mean advantage to CAG users was sig-
nificant at the .001 level. The same direction of difference prevailed
at each school--users performing better than non-users. It is interesting
to note, however, the variations in magnitude of the benefits of GAG use,
in relation to what we know about the students, the schools, and the
approach to implementation.

Although there is no statistical advantage to users in any particular
school, the schools' differences between users and non-users may still be
of interest. School A, which was poorest in average Decision-Making

1
An example of one sample item and the last item follows: "Arnold wants
to buy a blue compact car that costs less than $4,000. Larry wants to buy
a blue compact which costs between $3,500 and $4,000. Who will have more
cars to choose from?" (Arnold; Larry; both will have the same number of

choices.)
"what rule or principle do you think was involved in the five ques-

tions? (1) The more restrictions that are involved in making a decision,
the fewer possible choices there will be; (2) At least two restrictions
must be considered in making any decision; (3) The more restrictions that
are involved in making a decision, the more possible choices there will be;
(4) The fewer restrictions that are involved in making a decision, the
easier it will be to make a choice."
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scores, and academically poorest of the five schools had the largest
U/NU difference (+1.4)--a difference nearly twice as great as in any other

school. It could be argued that since School A students were lowest in
initial levels, they therefore had a greater possibility of demonstrating,
on this six-item test, the benefits of CAG use; whereas students in the
other schools were already closer to the test ceiling, and thus had little
-
leeway for demonstrating such score improvements.

Another possible explanation for school differences in mean advantage
to users might lie in differences in CAG procedures employed in the schools.
We know that students in School A received much more individual attention
and did many more searches than, for example, students in School E., where
the overall (U-ENU) mean was highest but the U/NU difference smallest.
Although users in School E benefited from CAG, they benefited least-

These comments suggest that the Decision-Making results reflect in
part variations in school approach in implementation, particularly in the
employment of the search aspect of the system. A further inference to be
drawn from these findings is that students poorer in decision-making
ability mdght benefit most from CAG search use. A definitive test of this
hypothesis would require an instrument with a higher ceiling (more items),
and independent control measuresof individual ability, and assessment of
decision-making before and after CAG searches. The prediction would be
that students of lower ability would make larger gains in their decision-
making scores as a result of CAG search than would students of higher ini-
tial ability. Because of School E's results, a test by grade level is needed.

Whether other variables concerning CAG use might be critical is
uncertain; time did not permit more detailed analyses of the information
that is available. It would be very interesting to reanalyze the data we
collected, in relation to the Decision-Making.and other impact tests,
looking at the Many possible ct*oss-comparisons. For example, did the
impact test scores of users depend on which file was used, whether the
exposure was direct or batched, and whether the student engaged in a
Elearch or_description? Or were scores related to the time lag between
the use and the test? Answers to the numerous questions of this kind
might be very enlightening. Even without these answersi-howeverl one
conclusion is clear: Users of GIS, not separaing out circumstances of use--
including the kind and amount of staff assistance and attention--have
better knowledge of the decisionmeking process than do non-users.

In considering the implications of the impact test findings, it is
important to bear in mind our assumption that ability waarandomly dis-
tributed across the user and non-user groups, and thus does-not in itself
differentiate between them. We have little data about other differences
that might have existed between the user and non-user groups. In particu-
lar, we have only'a smattering of evidence about the question of self-
seleetion of the users--and this suggests that self-selection as reflected
in student recruitment differs among schools. Self-selection, however,
does not account for all user/non-user differences. There are other
important,factors that have influenced the outcomes. Not unexpectedly,
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the results on Vocabulary and Decision-Making reflect both the general
academic levels of the individual schools and the unique procedures they
developed for using the camputerized system.

The findings of the tmpact measures have striking internal consis-
_tency. It is very impressive that on each one of the six cognitive
measures, users performed better than non-users. Considered six-at-a-time,
the benefit to CAG users is very dramatic. In viewing these findings in
detail, consider that:

Approximately half the user group tested had only in-
direct experience with the camputerized system, through
reading the materials (including the printvut) and/or
possibly discussions with a staff member.

Approximately one-third of the uses were to obtain
descriptions of specific colleges or occupations.

Approximately half the users had had their only CAG
experience from 6 months to a full year before these
impact tests were administered.

Approximately a third of the users had had experience
only with the occupational file, conceded to be the
weakest of the three major GIS files.

Differences between users and non-users in preferences
for various college and career informational sources
were small and, more tmportantly little related to
their performance on the cognitive tmpact measures.

Epitomizing the details in major generalizations, it is apparent that:

On every cognitive measure, CAG users outperformed stu-
dents who had,not had CAG experience. Users have a
better understanding of the terms,and concepts commonly
employed to characterize colleges and occupations,:and
they are better able to describe and organize information
in these areas. They are also superior in applying the
implicit GIS narrowing logic to other decision-making
problem-solving situations.

It is clear that much of the advantage to users can be attributed to
experience with the Guidance Information System, since much of the user
advantage is in terms of information in that system. Notwithstanding the
finding that GIS contains much information about colleges and occupations
of importance to students, from about a third to a half of what they want
to know is not there. An improved system should build on and incorporate
this desired information) which is available. Further, the fact that such
a system has demonstrable impact on students in terms of affecting what
they know about colleges and careers makes it essential that educators
became involved in devising a perfected system.
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CHAPTER IK

PARTICIPANTS' REACTIONS AND DISSEMINATION ACTIVITIES

The intent of this chapter is to put back into this report on
the CAG project a sampling of the excitement and enthusiasm it generated,
by describing the responses of the participants and the interest the pro-
ject aroused both inside and outside the New York City public school
system.

Particippnts' Reactions

As we discussed earlier, from its very inception the principals of
the five pilot high schools afforded the project a hospitable reception.
Perhaps of more significance than their documented reports were their
actual deeds of support. Each assigned a liaison(s), generally acknow-
ledged to be among the better faculty members. All found or made space
available--not a mmall feat in schools with utilization rates of 165%.
They made extra supplies obtainable, including postage for students'
letters requesting additional information. Moreover, they established
the kind of cltmate that enabled the liaisons to use classroom time for
orientation sessions, and facilitated the flow of students to and from
the terminal room. The administration provided the utmost cooperation
for IRDOE's testing program as well, which often took entire class
periods at several different times in the 15 months.

At the end of Period 1, the administrators' enthusiasm was at its
highest. The principals wanted the program to continue and to be expanded
to all grade levets with more on-line time. One way of estimating CAG's
value was to ask principals to estimate its worth in monetary terms.
IRDOE had calculated that, under the Period 1 arrangements and rate of =-

utilization of the system, the cost per student user approximated $1.6677
excluding all personnel costs; three principals valued it at $4.001 $5.00,
and $9.00 per student. The principal of School D said, when pressed,
"For my son it wouLibe worth $50.00. But hypothetically, if we [i.e.,
the school] had to pay from our allotment, I would assign one unit [the
equivalent of one full-time teacher] to CAG...."

One year later (in February 19757-Period 3) extremely positive
feelings were still evtdenced in all schools except School CI where in-
terest and usage had dropped. The School C principal felt that Ms.
school's limited use was a function of the fact that "the novelty for the
staff wore off"; because their students had "access to a variety of
college informational sources other than CAG," and the "career file is
confused," there was a decline in motivation and use.

The other principals remained excited, beginning to comment on CAG's
serendipitous effects. Thus, for example, the principal of School D said
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he "wished there was a procedure to keep the system in our schools" since

"parental community, the students, the staff, and the administration agree

that this tool provides us with information that would be very difficult

to obtain in any other manner." School E's principal, likewise, described

its broader effects; "CAG has had almost a galvanizing effect...for the

first time in,a decade there-have been no community problems...the PTA has

written a note of appreciation...both parents and the community seem

satisfied with the College and Career Office." The principal at School A

noted that CAG "caused a change in a school like --- ; for the first time
injtheirlexperience, students [initiated contact by] trickling in them-

selves asking to use it."

The liaisons, again with the exception of School C, retained their

very high level of zealousness throughout the project's duration. They

too, howeVer became more cognizant of CAG's indirect effects, as a

sample of responses in Period 1 and 3 will illustrate.1 in Period 1

School C's liaison(s) felt that the "educational requirements in the occu-

pational file presented a form of reality testing for students" and cited

examples ofstudents who revised their goals to better accord with their

academic ability. The liaison(s) indicated that "the computer effects

have been positive...where students tad thought only of working in the
school system with retarded children, they found from the file that there

were possibilities in hospitals, institutions...that they had not even

thought about before." By Period 3, School C was "enjoying our experience

with the computer. The students are delighted with the instant responses
and the long list of colleges and careers the computer gives them....
The job of the counselor is made easier, since CAG use means students must

do same [advance] thinking about goals." Although the experience "has
been pleasant," the School C liaison continues, "the system is too costly--

Useful'aa it may have been as a motivating factor and as an informational

resource."

Early, the School E liaison noted that with CAG "the students feel

that the school is taking a greater interest in them." Later in Period 3

she said: "CAG continues to stimulate interest in four-year and two-year
colleges and hundreds of occupational fields. It has been accepted by
guidance counselors and other segments of the school community. It has

expanded students' horizons. It is a powerful weapon in improving community

relations. In the light of this outstanding success achieved by CAG...[wel

feel there will be a serious loss of services to the student body if there

is any interruption in the availability of this most needed guidance tool."

In Period 1, the School D liaison(s) noted that "CAG has provided us

with the opportunity to meet many more juniors at an earlier tWe and they

have begun to become involved with their own futures earlier. Parents are

aware of it and have expressed interest in [CAG's] role in planning for

the future. Students,scan_their own printouts with interest--and see wider

horizons via their friends' printouts." Despite driedecrease in usage by

Period 3,the liaison indicated that the "staff have uniformly benefited

from having 'Alphonse'--he provides a marvelous resOurce of information for

17From the Liaison Questionnaire, administered in May 1974 (Period 1) and

April 1975 (Period 3).
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:counselors. The students prof t from the interaction--the computer-
oriented approach sparks their interest and propels them to become more

aware of what they might begin to do. It also enables the counselor to
spend more time with students in guiding and advising them "

School Al with an eurollment of more than 6,000 students, as the school

stattuned to the indirect benefits of GAG. The liaison(s) in Period I
reported student users "who came to ask [the liaison(s)] about college, and

about their general problems at school and at home." In her words. "There

is an awakening of interest in their future, some growth in decision-

making abilities. CAG brought us into contact with confused students who
cannot,make choices...so we [CAG] became something of a referral agency."
For this liaison, "CAG is most useful as a reality-testing and decision-

making aid...." The most "satisfying aspect was when students' choices

Were brought more into line with reality by their own evaluation of the

information on the printout

In Period 3, the liaison (School A) noted'that "use of CAG has become

more creative with thcl passage of time and [thus] more adapted to the needs

of the individual stuent." CAG became more integrated with the school-
wide operationland "counselor referrals are steady, and individual teachers

approach [the liaison] and ask for appointments for their classes. Students

are not threatened by CAG and after using it are more willing to see college

advisors, guidance counselors, and other 'school helpers."

To same extent, according to these liaisons, the indirect benefits of

CAG frequently outweighed the direct effects. The opportunity to interact
personally with adult staff proved invaluable to many students (e.g., the

student who was "saved" from becoming a "dropout" of a four-year college

to which she should not have applied in the first plaee) Anothev very

dramatic example involved a senior who was having trouble specifying

characteristics for a college search; with minimal prodding, the student

stated that her real problem was separating from her "best friend" after

high school. Other examples abound, especially in School Al where the
staffing, the large size of the student body, and the overlapping sessions

were such that few students had an opportunity to spend any time with an

adult professional in a non-classroom setting. The School A liaison(s)
reported that CAG students would very often stop them in the halls to ask

all kinds of questions; according to the liaison(s), CAG increased the

desire for guidance in the school.

Liaisons reported a change in how students perceived the college .

office; according to one, the office became a place where "kids who weren't

going to college ,eould come." And they said more students were going to

the college office, with the advantage that advisors could see students

earlier in their high school careers. In general, the liaisons agreed that

CAG stimulated questioning. Students asked more questions because"with

CAG it is easy to do so7 they get immediate responses, and they ask these

questions at an earlier stage in their lives when it is easier to make

changes.

Liaisons noted other indirect effects. Slow readers tried to keep up

with the teletypewriter and its unfamiliar format as it was.printing answers

to their requests. Students made use of college and career materials in the
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school library. They wrote postcards requesting occupational information
from the sources listed in the printout. Liaisons felt the students were
becoming increasingly aware of the relation between their high school
courses and their future plans.

The teachers and guidance counselors who responded to the School
Personnel Questionnaire given near the end of Period 3 unanimously agreed_
that CAG was a useful tool for advising students about colleges or careers
The reasons they gave varied. One counselor said that it reduced the
technical aspects of his job, while another.respondent viewed CAG primarily
as a motivational tool. Its use was found to "give precision to the gen- .

eral ideas of many students and to remove incorrect notions." A grade
advisor involved in CAG noted that it "compels students to make decisions";
one college advisor wrote that CAG "helped stude4ts make more realistic
choices."

AIMOst all respondents noticed increases in the volume or changes
in the type of student interest in college or career information. The
changes described included increased student interest in,and consideration
of,a wider range of occupational and college information. While most
reepondents realized they could not prove that CAG caused the observed
changes, it is still interesting that at every school, faculty involved in
the pro ect noticed changes in students.

The questionnaire to librarians, also-administered near the end of
Period 3, examined how aware they were of-ZAG, their reactions) and whether
they perceived any changes in student,requests for information. All the
librarians had heard of CAG from either teachers or students. Only the two
School E respondents had actually seen a demonstration,1 but =at others
had seen many computer printouts.

Overall, the librarians had a positive impression of CAG; the one
neutral respondent, from School A, said she was not sufficiently ac-
quaintedwithit co judge. The librarians (except, at School A) noticed a
change in the volume or type of interest students expressed in career and
college information. One indicated that students came to the library with
more specific focus, while another simply reported that students asked a
greater variety of ques,tions about jobs and colleges. Three librarians
felt that the changes they noted were related to CAG.

In summary, it is apparent that the other members of the staff--
librarians, guidance counselors, and involved advisors and teachers at
each school--concurred with the liaisons in their positive impressions of
GAG., as indicated by their reports of increased student interest in col-
leges and careers and in a much greater variety of colleges and careers, in
motivational effects, and in greater student facility in making decisions
and choices.

Dissemination Activities:

Parents of students inall the pilot hieji schools have been exposed

School E's terminal was located in the library.
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to CAC.. Indirectly, liaisons encouraged students to take their printout
home and discuss it with their family. Directly, all schools discussed
CAG at Parent Association meetings in one or several sessions, and four
:achOols conducted actual demonstrations of the system. It is estimated

that about 400 parents saw CAG in operation. Besides seeing it presented
at public Parent Association meetings, parents had individual involvement,
usually together with their child in a discussion with 4 counselor or
teacher. The reported number of parents so involved ranged from 3 to 20
perschool. The principals and liaisons reported that parentb and cam-
tunity members were "impressed and-happy" with CAGI, "...pleased that their

Hchildten are thinking about the future" and "pleased-that they are taking
their classwork more seriously."

Principals reported that parents of children attending other high
schools phoned requesting that their children be_permitted to use the

_Computer. A large number and wide range of young people from other sec-
ondary schools used the Guidance Information System; they were referred
by friends at the pilot schools, parents, teacher!, and counselors. And
they included siblings, and relatives of faculty.1 The liaisons estimated
that altogether, between 200 and 300 students from other public and private
high schools received information, either directly in a visit on an on-line
day, or through batching. The pilot schools hosted small groups of these
visiting students, handled telephone requests, and did some followup over
the phone, both for individual students requesting information and for
teachersc

College students also used the program. Past graduates of the pilot
high schools returned when they heard about it and asked to use it. The
liaisons reported fulfilling requests for information from CUNY students
in at least three community colleges and one four-year college. Demon-
strations and requests for information came7fraM the New York State
Employment Service, IBM, Hewlitt Packard Data Systems, New York State
Bureau of Labor Statistics, CUNY Office of Admissions Services (which was
so taken with the concept that it subsequently applied for and received
federal funds to establish Camputer-Based Equal Opportunity Centers for
ex-offenders, ex-addicts, and the handicapped disadvantaged population)--
and from Boricua Universidach-

Demonstrations were conducted for various local groups and agencies
representing bureaus and offices of the New York City Board of Education,
First National City Bank, and the New York State Education Department.
Included were (from the New York City Board of.Education) the Director and
staff of the Bureau of Educational and Vocational GUidance together with
the High School Supervisors of Guidance and the Director of College
Guidance; representatives from the Office of the Deputy Chancellor, Office
of Career Education, Buresu of Business and Distributive Education, Bureau
of Management Information and Data Processing; and the Advisory Council
for Occupational Education. The Economic Development Council participated

'These included students from Tilden High School, William Cullen Bryant
High School, George Washington High School, Brooklyn Tech, the Mary Louis
Academy, the Hunter College Campus School, Great Neck High School, West
Hempstead High School, and 7 or 8 public secondary schools in Queens.
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in demonstrations, as did representatives of the Explorer Scouts andstaff
from the New York State Project to Improve Career Education.

At the New York State Education Department level, CAC was seen by
representatives of the Bureau of Two-Year College Programs and the Divi-
sion of Occupational Education Supervision (who, in 1974 began funding the
campanion project at the cammunity college level); the Division of Adult
and Continuing Education; and the Research Coordinating Unit.

Requests for information about the project were received fram the
State of Hawaii, Department of Education; West Point; the National Insti-
tute for Career Education and Counseling; the Minnesota Educational
Camputing Consortium; Project IRMA (New York City Mayor's Office); the
Newark (Delaware) School District; the Queens Men's House of Detention;
the New Rochelle City School District; Station WNDT-TV (Annendale,
Virginia); the National Council of Jewish Women; Harshe-Rotman and Druck,
Inc. (Chicago-based ITT Educational Services); Syracuse University;
Brighton High School (Rochester, New York); the New York State Education
Department Office of Vocational Rehabilitation; the Allegheny (Pittsburgh,
Pennsylvania) Intermediate Unit; Long Island University; and fram the
Careers Research and Advisory Center (Cambridge, England).

Stimulated by a Press Conference on February 25, 1974 at Louis D.
Brandeis High School, articles appeared in many local newspapers and
magazines; the television media carried the story on ABC Eyewitness News
(2/27/74, 6:00 p.m.), NBC Evening News (2/25/74, 6:00 p.m.), and on
Channel 9 News (2/25/74, 11:00 p.m.). It was reported in the early and
late edition of the New York Daily News (February 21, 1974); in the
New York Post (February 26, 1974); in the New York Teacher (March 10, 1974);
in Parade Magazine (March 31, 1974); in Business and Society (March 19,
1974); twice in the Staten Island Advance (February 20, 1974 and October 6,
1974); in a newspaper in Tucson, Arizona (1974); and in Senior Scholasti
magazine (April 18, 1974).

It is difficult to estimate how many people have been exposed to the
concept of"camputerized guidance"through the CAG project in the New York
City high schools. The nature and number of the inquiries we at IRDOE
and the staffs of the pilot schools have received suggest that locally
and nationally there is a high level of interest in the potential of the
Guidance Information System and in other similar systems.
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CHAPITR X

FOC, CONCLUSIONS, AND RCOT(ENDATIONS

This chapter concludes IRDOE's study of the feasibility and impact
of the cumputer-assisted guidance project which operated in five New York
City public high schools between February 1974 and June 1975. This report
attempted to summarize the myriad of details--differences in implementa-
tion procedures and styles, and individual school variations in results--
that characterized the demonstration project. This summary chapter seeks
to focus on those aspects which--on the basis of our experience--seem
crucially related to the success of similar ventures in the future.

That the CAG project was successful is not questioned; the enthusiasm
of the participants, staff and students; the number and variety of students
who were served; the integration of CAG with the schools other educational
functions;the positive effects of usage on students' knowledge, organiza-
tional, and decision-making abilities; the indirect benefits to the
schools' counseling and advising services; and the number of new projects
generatad as a direct spin-off from this one are ample evidence that
serious consideration needs to be accorded to CAG.

Moreover, the CAG project is fun! Everyone we came into contact with
at the pilot schools and the hundreds of outsiders who saw it in action,
found it a pleasurable experience, including IRDOE staff. The highly
enjoyableresponse CAG evokes should not negate the positive effects on stu-
dents we have documented. All too often, new"specially funded" projects
report that staff and students liked it, Although there "were no other
noticeable effects." The CAG project is an example of an enjoyable
demonstration that worked.

S a Backgxound and Oblectives

Funded by First National City Bank and the New York City Board of
Education's Division of High Schools, in February 1974 IRDOE initiated a
computer-assisted guidance project in five high schools selected by the
Borough Superintendents--Louis D.Brandeis in Manhattan, Herbert H. Lehman
in the Bronx, Midwood in Brooklyn, Francis Lewis in Queens, and Port
Richmond in Staten Island. Initially, the project was to be operative
from February to June 1974 (Period 1) and from September to December 1974
(Period 2); the first extensionfrom January to June 1975 (Period 3 )--
was in response to early findings and the schools' positive reactions.
A contractual modification for Period 3 enabled IRDOE to assess the direct
effects of the computer experience on student users. The purpose of the
second extension for the school year 1975-76 (see Postscript) was to
permit'the concerned agencies to discuss ways to modify and/or maintain
the project in anticipation that all special demonstrations, no matter
what the findings, must eventually stand on their own.
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The initial objective of the projectl-targeted at students in
grades 11 and 12, was to answer the question, "Is an automated, inter-
active information retrieval system a feasible way to provide students
with college and career information_needed to make plans for their
future?" The feasibility question consisted of issues related to instal-
lation, maintenance, and functioning of the hardware; adequacy of the
software; scheduling, and the assessment of the utilization of time;
staffing patterns; and extent of usage by students.. Also of interest was
whether CAG use,affected the number of students applying to colleges, the
types of colleges applied to and the rates of acceptances; and, the
effects on career choices of students who were not college bdund.

In Period 3, the evaluation objectives were expanded to ascertain
the effects, if any, of CAG use on students' knowledge of college and
career information, on their ability to conceptualize (i.e., organize)
this information, and on their decision-making ability.

The computerized system used in the demonstration was the Guidance
Information System of Time Share Corporation, a proprietary company which
developed, maintains, and markets the system for national distribution at
the secondary school level. GIS consists of four data files--one con-
taining information on about 1600 four-year colleges, a file of informa-
tion on about 1000 two-year colleges, information about 1300 eccupations
selected from the D.O.T. and a scholarship and financial aidlinformation
file. The scholarship file, though sorely needed, was littleused and
for all intents and purposes can be considered existing in a prototypical
state. All 3 major files can be approached in two ways: to obtain a
description of a prenamed college or career (description), or, to.obtain a
list of colleges or careers that meet the user's input specifications
(Search). In conducting a search, the user is exposed to the narrowing
logitin which GIS is based--namely, each additional input restriction
narrows the remainingeptims.All the information necessary to operate
the system is included in the User Manual and Student Study Guide.

In the New YOrk City project, to access GIS, the user sat at a
teletypewriter terminal (one per school) connected by phone line to TSC's
computer. (S)he types in his/her instructions, employing letter and
numerical codes. The computer responds by typing back on the keyboard.
The interaction simulates a rudimentary conversation.. The interaction
can be direct with the student_present, or indirect where a terminal
operator processes the student's request in his absence. In this latter
mode of use (batching), there is a delay between the time the student
submitted his written request,for information and the time he received
that information. In direct interaction there is no such delay and,
moreover, a student can modify his input on the basis of output he im-
mediately received. Carbon paper was provided so that each student could
retain a copy of his interaction,with a carbon for staff use.

Each school was assigned one day a week in which it had unrestricted
access to the computer from 8:00a.m. on(theoretically until the following
morning at 6:00 a.m.). In Period 1, on-line days were rotated so that,
for example, in the first month School A was assigned Mondays, in month 2
Tuesdays, and so on. In Periods 2 and 3 a set day of the week was
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assigned to each school. Starting in Period 2, IRDQE Initiated a similar
project at the community college level--one of the unanticipated benefits
of the two companion projects was an increase in the flexibility of
scheduled time.

IRDOE's grant f am Citibank covered all hardware and software costs,
and costs associated with project management, monitoring, and evaluation.
The Board of Education's contribution covered the salary of one full-time
teacher equivalent at each of the five schools, and the telephone service
charges.

The school administration assigned one or more members of the staff
bd act as project liaison(s). In 4 of the 5 schools the teaching equiv-
.alent salary was split either among two professionals, and/or between
professionals, paraprofessionals, and secretarial aides. The liaison was
responsible for in-school publicity,and student recruitment and oriéritar,
tiot4 operating or supervising the Operation of the terminal; student
followup after use; coordinating CAG with other school functions; and
maintaining and expediting the evaluation records and test and question-
naire administration. The on-line day was largely devoted to helping
students at the terminal; most of the other duties were performed_on_the
days the school did not have access to the computer.

The participating schools varied on many dimensions, some of which
were related to school-to-school ifferences in outcomes. They ranged in
size from School E, the mnallest, to School A which enrolled nearly three
times as many students. School E was built about 50 years ago, while
School B was newly opened and did not have a full graduating class until
June 1975. About 707. of School A's students were reading two or more
years below grade level, with the range at the other schools from 16% to
267.. In terms of academic climate and general SES level, Schools C and D
served a relatively affluent community and had a reputation for academic
excellence; Schools E and B were largely blue collar, and School A was
the poorest, and with the largest proportion of non-white students (907.).

The schools' involvement in career education emphases differed as
did the extent of their college advising services. These tended to co-
vary: School B was the most career-oriented and had the least developed
college advising services; Schools C and D had well-established college
offices but much less well-defined career advitory services. School E
had a combined career-college office. School A had a modest college
office and little involvement in career education.

Although all schools tended to be overcrowded and short-staffed
(especially in Periods 2 and 3 when there was a caneral worsening of
economic conditions citywide), they made space for the project and as-
signed liaison responsibility to their "better staff members." A grade
advisor vas primarily responsible for CAC at School A and the terminal
was located in a 'room within the college office. School B hired a full-
time guidance intern and placed the terminal in proximity to its career
advisory programs. At School C the terminal was in the college office
and primarily supervised by a college Advisor; a,similar arrangement
obtained at School D. School E's CAG operation was under the supervision
of the college-career office advisor, and the terminal was located in the
fourth floor library. 119
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In March 1974, IRDOE collected baseline data on llth and 12th graders
plans With regard te education and careers, the factors involved in their
Aecisions and on the quality and quantity of their in-school interaction
with counseling and advising staff.

Most students intended to go on tu collegelto a _four-year rather than
a two-year or vocational institution, In large measure, this resulted
from CUNY's Open Admissions policy. Almost every student could state
occupational goals, although there were marked differences in level and
specificity ranging from cytoteeAnologist to plumber to painter. Twelfth
graders, as compared with eleventh grnders, tended to be more restricted
in their occupational goalssuggesting a focusing or narrowing of choice
as "closer-to-decision-time" approached. Mast students indicated that it
wastheir own interests and abilities that constitute the major influence
on their future plans--far more important than friends, teachers, coun-
selors, or written or media materials.

Most students surveyed said they had seen a counselor or advisor
at least once for individual consultation and had received help, especially
with their future plans for continued education. Sizable proportions of
students reported wanting more help--especially with their college plans.
Those who indicated wanting more help with occupational planning seemed
interested in the educational component of careers;, this interpretation
is supported by the findings of the'impact study. Thus, when the CAG
project started, students evidenced a need for'both career and college
planning, whether specifically articulated or not.

IRDOE initiated the project by conducting school orientation and
staff training sessions. Informal "training" and mutual learning con-
tinued with each of the 97 man-days of visits made in the 15 months of
the project's duration. We designed several instruments and data collec-
tion techniques to collect time data, malfunctions, numbers and grade level
of students who participated, file(s) used, and mode of interaction.
Questionnaires were administered at regular intervals to liaisons and
principals, and to the guidance staff, school librarians, and other in-
volved teachers. Students were tested in 1975. College applications
made by the 1974 and 1975 graduating classes were analyzed. Records were
kept describing the quality o: GIS and independent assessments were made
on the accuracy, recency, and usefulness of the system. Anecdotal reac-
tions &evidence concerning serendipitous benefits and problem areas were
preserved.

Summa Conclusions and Recommendations

Many of the specific recommendations follow directly from the stated
conclusions. Instead of restating these in the "...should..." form, in
this concluding section we will concentrate an two recommendations: implemen-
tation and modification of the software program. Throughout this report
we have also stated or implied that there are still some very crucial
research questions that should be addreased--either prior to or concurrent
with any continuation, expansion, or change with regard to computer-
assisted guidance in the New York City public high schools.
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A total of 4137 different students (users) in the five high schools
used CAG a total of 6789 times (uses) in the 15 project months. For an
individual.student0 use can 'consist of one or more of the following ex-

:Teriences:,

Review of the Student Study Guide or a modified facsimile)
in whole-class orientation sessions, and/or in small-group
or individual sessions;

Single or repeated use of one or re of the GIS files;

The conduct of a searchlor a description, or both;

The presence or absence of the student at the terminal when
his request for information was being processed;

Receipt and/or review of a copy of his printout; and

Followup activities.

Each user averaged 1.6 uses; if these had included his presence at
the terminal, the average length of time he spent at the terminal was 11
to 26 minutesa very brief experience in one's high school career. About
62% of the students used CAG once; 387. returned two or more times. There
were more than 130 individuals who returned 5 to 13 tines.

Foi'all schooleand at each individual school, the total number of
students served was greatest in Period 1 (total users, 2274) and least in
Period,2, the Fall semester (total users. 1413). For each period, the
separate'schools maintained their respective positions, with School E con-
sistently serving the most students total ali periods, 1167) and School C
the fewest (total all periods, 498).

Taking into account the difference in period duration, the number
of scheduled days,and the availability of extra time, use in Periods 2 and
3 was approximately half of what could have been expected on the basis of
the least conservative prediction. The decrease was a result of several
factors, including the fact that the novelty wore off, the impetus to
serve as many students as possible declined, and schools began to use the
system differently and with better integration with schoolwide affairs.
The primary factor, however, appeared to be econamic--despite the con-
tinued allocation of staff at the same level, actual staff time was reduced
considerably in Periods 2 and 3, especially in Schools C and D.

In Period 1, the combined schools' average number of uses per day was
40.4, as contrasted with 18.8 in Period 2 and 18.6 in Period 3. This
accords with the overall decrease, but also reflects the difference in
availability of extra days: In Periods 2 and 31 the schools used more
days, but had fewer uses per day.

On each on-line day, however, schools maintained a relatively con-
stant pattern of use; that is, in Period 11 there was an average of 7.0
uses per hour. In Periods 2 and 3 the mean number of uses per hour was
6.3 and 7.4, respectively. Thus, the schools tended to processapproximately
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the same number of requests per hour of terminal time. Differences in
mean number of uses per hour is directly related to the proportion of uses
that involved direct interaction. Schools E and B which tended to average
the largest mean numbec of uses per hour (all periods),tended to have the
largest proportion of hatched requests (all periods). When the overall
proportions of direct use went from 29% to 487. to 287. (Periods I, 2, and
3, respectively), minutes per use went from 9 to 10 to 8 minutes. To
conclude:

In the 15 months during which CAG was operational in the five
public high schools, a total of 4137 different students used
CAG a total of 6789 timesor an average of 1.6 uses per student.

The total number of users and uses was highest in Period 1,
followed by Periods 3 and 2. Thus, there is same suggestion
that--all other things being equal--use can be expected to be
higher in the Spring than in the Fall semester of the school year.

Most students used CAG once; 38% of the total Users used CAG
more than once. Of the multiple users, a small number returned
numerous times.

The individual schools differed with respect to users and uses.
Their relative positions were consistent over the three time
periods; School E served the largest numbers of students and
Schools C and D the fewest.

Use in Periods 2 and 3 was about half of that in Period 1. The
primary factor was the decrease in the actual amount of staff
time that was devoted to the project; this reduction was related
to worsening economic conditians'that affected staff patLrns
most severely in the college offices at Schools C and D.

The availability of extra time in Pe iods 2 and 3 resulted in
the schools' use of a greater number of different days with
less use on each of these on-line days. This is also related to
staff cuts. Staff is available the same number of houvs each day;
in Periods 2 and 3, they had less time each day.

On each on-line day schools processed approximately the same
number of requests per hour: 7.0 in Period 1, 6.3 in Period 2,
and 7.4 in Period 3. Individual differences among schools are
related to the proportion of uses that were direct--the larger
the proportion of direct use, the fewer requests processed per
hour of time.

In general, less time may be devoted to GIS in schoola which
have a large and well-established college advisory office,an
academic reputation, and from which large numbers of graduates
on to college. CAG may be most useful in very large schools
and/or those with less of an historical college hound orien-
tation.

Although there is li,ttle direct evidence, as a tentative

1 2

go



111

'hypothesis had GIS (including the Study Guide) been more appropri-
ately designed for the City high school population as rep-
resented by these schools, the non- or lesser availability
of staff may not have resulted in as great a decrease in
student use.

The five pilot schools shared one port in the computer. In Period 1,
IRDOB assigned each school one day a week on a rotating basis. In Periods
2 and 3 the liaisons indicated: a preference for a reaularly assiened.week-
day, which was instituted. Apparently, all liaisons (with the exception
of School B) had other teaching and non-teaching responsibilities so that
it was easier for them to plan their time on the aame-day-a-week basis.
In Periods 2 and 3 IRDOE also ran a couipanion project which enabled all
high schools and community colleges access on extra days.

In Periods 2 and 3, schools traded fewer days among themselves and
used a greater proportion of days 'esigned (or requested) than they had in
Period I. In Period 1, for all schools combined, 89% of the days scheduled
were used; in Periods 2 and 3 the schools used 101% and 1047., respectively,
of the original number of scheduled days(because they used extra days).
While there was school-to-school variation in the amount of time used each
day, all schools combined averaged 5% hours per day in Period 1, 3 hours
per day in Period 2, and 21/2 hours per day in Period 3. With the exception
of School E (which maintained a steady daily rate of use in all three
periods), mean hours per day for each of the other four schools decreased
from Period 1 to Periods 2 and 3.

To some extent the reduct-ion in average hours per day, as indicated
'above, is explained by the fact that the schools took advantage of extra
days with the result that scheduling half rather than whoie days might be
better--might maximize use--in those situations where the staff does not
have an entire day to devote to the operation of the terminal.

Although the school principals asked for more than one day a week
access, the liaisons did not; they tended rathec r ed to be able to
divide one day's worth of access time among the school weekdays.

One day a week worth of on..line terminal -Due appears to be an
adequate amount for schools differing significantly in size.
Obviously, smaller schools can (and do) process requests for a
larger number of students, can can reach pronortionally more
9th and 10th graders with the same amount o ttme than can
larger schools.

There is an inverse relationship between the number of differ-
ent days an individual school made use of the computer and the
number of hours it used that day: The greater the number of
days, the fewer hours per day.

Flexibility in scheduling the one-day-a-week equivalent is
important. In Periods 2 and 3, such flexibility resulted from
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additional computer ports; without this, assigning each sahool
twa half-days may be better than the assignment of one whole
day of terminal time. If one day a week is assigned, school
staff prefer the same rather than a rotating weekday.

m Schools vary with respect to the number of hours per day they
use the terminal. Each school, however, tends to be fairly
consistent.

No school averaged more than 6k hours per day (the overall
schools, overall periods average was 3%), despite the_fact that
the computer was available for 22 hours a day. Coupling a high
school CAG program with an evening program of some sort would
use aomputer time to best advantage.

More time may be needed by the high schools in the spring
semesters. Since indirect use also predominated in the spring,
perhaps had more time been available, a greater proportion of
students could be present at the terminal when their requests
were being processed.

All computer activities, including the CAG project suffer from
hardware malfunctions. It is evident that most major disruptions in
equipment affecting CAG use occurred in the start-up months, and were
related to the installation (or reinstallation in September 1974) of
the terminals and the telephones. For Periods 1 and 2 the schools re-
ported an estimated total of 63k hours of time lost due to hardware
problems; about three-quarters of the time lost were in the first two
months of each period. most of the difficulty was with "communications
includingproblems with the phone lines to the central computer (resolv-
able by the telephone company), as well as problems related to the
camputer itself (e.g., busy signals, no signal). In general, the lia
sons rated TSC's service as "good" to "excellent"--wishing only that there
be same way to forewarn users about central computer problems that could
be anticipated.

The perception of the severity of hardware problems decreased with
experience, as the liaisons learned the techniques for handling (at least)
minor problems themselves. Similarly, the initial negative reaction to

the noise the terminal makes abated, even though nothing was done to try
to resolve this problem.

Within a short space of time the hardware became personalized--and.
the terminal, the computer, and TSC's manager of customer relations all
received flattering nicknames. In the 15 months during which the hard-
ware was in the sahools, there were no security problems reported. more-
over, there was no instance of theft or abuse of the equipment, and not
one of the malfunctions was a result of mistreatment.

Thus, from a technical viewpoint, autamated equipment for
student use is secure in the high schools if normal pre-
cautions are taken. Staff and studenta alike learn to deal
with the hardware and malfunctions with a minimum of fuss.
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TSC provided excellent technological support and maintenance
services; the project goals were furthered by the very high
quality of system and communications network functioning.

A teletypewriter terminal, although the model used was noisy,
was indestructible and provided a student with a hard copy of
both his input and the output. Its relatively slow typing
speed enabled a student to try to read the output as it was
being generated.

Questions related to the software components of GIS--the Student
Study Guide, the content of the files, and the basic structure and or-
ganization of the system--are somewhat more complex. There was a great
deal of concern about the suitability of the Study Guide for the high
school population represented by these five schools. All schools at-
tempted one or another procedure to cope with the difficulty level, format
problems, and instances of insufficient explanations. Many of the prob-
lems were handled by the liaisons in individual orientation with students
in which they rephrased or redefined the written material. The schools
also rewrote parts or excerpted sections of the materials themselves.
Several of the problems (e.g., format, index of occupations by cluster) that
we brought to TSC's attention were modified in their annual revisions of
the Study Guide.

TSC is responsive to consumer input, at least to the extent
that the requested change does not violate GIS's national
marketability.

The Student Study Guide is too difficult for the New York
City high school student, as represented by the pilot school
enrollees. A tentative hypothesis, for which we have little
direct supporting evidence, is that the reading level dif-
ficulty of the Study Guide reduces the probability that large
numbers of students would be able to delineate and process
their own requests for information by reading the Study Guide
and operating the terminal themselves.

*

In general, the liaisons and our independent research supports the
finding that the basic logic is sound, flexible, and relevant to the uses
to which a school could make of a computerized system. Three schools
tended to use the system as a "one-shot" experience, while the other
two tended to encourage repeated exploration. For all schools combined,
627. of the students had had only one CAG experience at the terminal, al-
though there was the occasional student who returned seven or more times.

All schools liked the search and description capabilities, and dif-
fered from one another inthe degree to which they were s'ressed. In
Periods 2 and 3(for which these data are complete),about uwo-thirds (677.)
of the uses were searches. Almost every use by Schools B and C, and A
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(in Period 1) and D (in Period 2) were searches; only in School E did the
proportion of descriptions outnumber searches by 2 to 1. The impact
findings on the Decision-Making test clearly suggest that the advantages
to user groups as compared with non-users is related to the proportion of
users who requested a search--the capability that exposes usersto the

system's narrowing or "inverted pyramid" logie.

Another aspect of GIS flexibility is that it permits adaptation to
direct use or indirect use. Indirect use, because it is faster (average
3-6 minutes as compared to direct use which averaged 7-16 minutes) and
i$ not dependent on students keeping apoointments, allowed the schools to
serve a greater number of students. Direct interaction was reported to
be the preferred mode, since it increased the opportunity for student-
staff interaction, was fun for the student, and enabled him to revise his
input immediately on the basis of the output. Despite the fact it was
preferred, its supposed advantages did not outweigh thne and demand con-

siderations. In Period 1, 71% of the uses were indirect; in Periods 2
and 3 the percentages were 52% and 72%, respectively. Although there were
school-to-school (as well as period-to-period) variations in the proportions
of direct and indirect CAG experience, these were not reflected in the
impact study results (neither Vocabulary nor Decision-Making).

The final aspect of CAG flexibility is that GIS is elastic enough to
provide an experience to students in grades 9-12 with varying interests,
attitudes, and abilities. Most of the users were in grades 11 and 12 as
a result of priorities IRDOE established; in Schools B and E, however,
from 21% to 48% of the uses were by 9th and 10th graders. (In the in-

stance of School B because of two factors: no or a small twelfth grade
in Period 1 and its career orientation which permeated grade levels.
School E, because of its size,was able to serve large numbers of juniors
and seniors with sufficient time left over to serve sophomores and fresh-

men.) The liaisons differed with respect to their opinions about who
benefited most and least--although all agreed that CAG stimulated students'
thinking about future decisions earlier in their high school careers. The

impact test findings are inconclusive with respect to grade level since
only School E tested a substantial number of llth grade students on
Vocabulary and Decis on-Making.

fit A system such as GIS offers the New York City secondary schools
enough depth for repeated exploration and enough sCope to
process a "one-time" request for information.

GIS can be used with success in grades 9-12, according to liai-
sons' reports; little other data with respect to the differen-
tiated benefits by grade are available. Similarly, GIS can be
used with students differing in ability level, area of interest
and motivational level. The Vocabulary and Decision-Making
results (on a school-to-school basis) suggest that schools with
greater proportions of lower ability students make the most
dramatic gains as a result of CAG, although this might be an
artifact of the low ceilings on these tests.

The computerized system's search and description capabilities
permit it to be of use to aNariety of students, including
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those who just want a description of a specific college or
career or for those who have , more or less, defined -those
attributes they want in a college or career. Even for stu-
dents who have made a firm decision or commitment, CAG was
used as reality testing of that choice.

Schools' own needs, philosophy, and size are related to their
usage patterns. Some schools will encourage multiple uses by
a single student; others will try to reach as many different
students--at least once--as possible. From the data we ana-
irztdi -we cannot determine towhat extentflmaltiple- use -1-s--
related to the impact of the experience on the user.

o ,Although not tested on an individual-by-individual basis, the
school-by-school evidence tends to support the conclusion
that experience with the system's narrowing logic (i.e., the
system's search capability) hmproves students' decision-
making ability.

Despite the professed preference for students' direct inter-
action, the schools tended to batch an average of six of every
10 requests for information. The proportion of requests
that are processed with the student present at the terminal
appears to be positively related to the ability level of the
student body, the emphasis the liaisons established (or
pressures they responded to), and whether students have free
periods during the school day or free time after school.
Student apathy or forgetfulness in keeping appointments
and pressures to provide the service to as many students as
possible increase the proportion of requests that are batched.
We did not differentiate the benefits of direct vs. indirect
use, on a schoolwide basis, on the Vocabulary or Decision-
Making impact test results.

Direct use, however, facilitates the positive involvement of
students with staff, so that stronger personal relationships
are established, and students feel more comfortable in sharing
school-related and non-school-related concerns with the result
that better and more realistic future plans are made. All
direct users received a copy of their printouts, reportedly
shared with friends and family, thereby causing a "ripple"
effect --most noticeable in the increase in number of students
who "heard about CAG from a friend" and dropped in to "use the
computer."

Indirect, use increases the need to establish routines to
sure that the printout is returned to the student and to
arrange followup discussion about the output.

The liaisons rated the data files in GIS for completeness, accuracy,
recency, clarity, and relevance or usefulness. Their ratings were.sup-
plemented by independent measures of these variables. The purpose was
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two-fold: first) to attempt to separate the concept of computerized
services from the specifics of the Guidance Information System; second,
to provide a basis for the design of an opthmal system that would be

most meaningful for New York City students.

In looking at all four files, the two college files were judged to
be fairly complete in that most (but not all) of the four-year and two-
year institutions were included. As far as educational information is
concerned, the liaisons--reflecting their experiences with students--
indicated a need for additional files. The liaisons felt it would be

_most desirable to include selected graduate_schools_ (e.g., university'
schools of journalism, optometry, etc.)--especially ones offering either
fairly unique opportunities and/or ones accepting candidates who had not
completed the traditional full four years of undergraduate school. Of
more interest to them, however, was the need for a file of post-secondary
vocational training schools, including specialized schools, and technical
trade, and business schoolsparticularly schools at which a high school
graduate could obtain the training necessary for some occupations in the
occupational file, not always In a two-year or four-year college
setting. Thus, not only was there a stated need for institutions of-
fering technical-plus training, hut a strong desire for specific schools
to match the range of occupations in GIS.

GIS's occupational file, containing a sample of 1300 occupations
from the D.O.T. (which includes more than 201000) was judged to be much

_

less oamplete. The liaisons' problem with completeness was not so much
in terms of number, but rather, in terms of why and how that particular
set of 1300 were included. Several classes of occupations were not
included, or em?hasized enough (e.g., sports-related, artistic occupa-
tions); many spacific occupations of interest to students were not
included. On the other hand, there was a great deal of redundancy
(e;g., eleven draftsmen), an overemphasis on disappearing occupations,
and not enough stress on occupations in emerging fields. Furthermore)
according to the liaisons) "there were too many requiring postgraduate
degrees and too many at the lowest levels of employment." These opinions
of experienced teachers are supported by the data collected in the
Initial Survey :of the 341 different occupations listed by students as
their first choice for future careers, 41% were in the occupational file,
357.were related to occupations in the GIS file, but 24% were not included
at all.

Finally, the Scholarship and Financial Aid file, conceded by TSC to
be the weakest file, wasjudged inadequate for the students in the five
pilot high schools. The need for financial aid information was great;
that the scholarship file did not begin to satisfy this was evidenced-in
the extent of use of that file: for all schools in all periods combined,
less than rx of the total uses were in the Scholarship and Financial Aid
file--although, initially, a great deal of liaison time was spent in
exploring this file.

While use or student awareness is one index of the"goodness" of
the information in GIS, it is not an infallibleindicator of importance.
Slightly more than half (517,) of the total uses during the 15 months were
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for college information; three-fourths of these were requests for infor-
mation from the four-year college file. All schools made relatively
little-use of the two-year college file; this low usage probably reflects
student desire for a particular kind of information, and not the quality
of the information in this file. Overall, 497. of the uses were for occu-
pational information. These data support our hypothesis that while
students verbalize needing more help with educational planning, for very
many tta:. means education-as-related-to-occupational choice.

As could be anticipated, the two more academically oriented schools
..(C_and 12)_made more use_of the_collegejilea.(84%_ands78%,_respectively),_
than the other three schools, and more use of the four-year college files
(76% and 657., respectively) than the other schools. Schools A and E, for
all periods combined, requested information from the occupational file in
697. and 62% of the instances, respectively. Proportion of use of the
files differs from period to period as well as from school to school, but
not in response to the priorities IRDOE established. Furthermore, on a
schoolwide basis, proportion of use of a file is not directly related
to the benefits to users on the Vocabulary or Decision-Making tests. Thus:

An ideal set of educationally related data files should include
information on two-year colleges; four-year colleges; selected
post-baccalaureate programs; and business, trade, technical and
other vocational training schools. GIS's two college files were
judged to be fairly complete.

Students in New York City public high schools need more scholar-
ship and financial aid information than is available in GIS.

An occupational file, which cannot feasibly contain a complete
set of all occupational titles, should sample occupations in
relation to students' interests and to educational objectives
and expectations. The occupations included should be non-
duplicative, and representative of the greatest possible number
of diverse occupations. It seems to us that a reasonable
sample should include large proportions of occupations with
expanding or stable employment opportunities, and fewer with
declining outlooks. Furthermore, there should be a balance
between occupations that students say they are interested in
and occupations that "stretch" their interest.

A set of files in an ideal system should be better inter-
related than are the GIS files. For example, training places
for an occupation should be available in at least one of) the
"schooling files."

School variations in the extent of use of the GIS files is more
related to in-school needs than to externally imposed priorities.

The proportions of the schools' uses of a file do not seem to
be related to the outcomes on the impact test measures.
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The data was g21..ana1yzed in terms of the inclividual student's
experience with one or another of the major files.

Completeness can refer to the number and kinds of categories on
which colleges and careers are classified and on the range of character-
istics within the categories. The college files contain more categories
and characteristics than does the occupational file: 25 categories and
600 characteristics in the four-year college file; 21 categories and 350
characteristics in the two-year college file; and 7 (selector) categories

i6i the- cupa
difference means that the user has less choice of input (and less infor-
mation in output) in the occupational file than in the college files.

The liaisons rated the categories and characteristics highly complete
in the college files. They suggested inclusion of other categories (e.g.,
size of college departments, and high school course prerequisites for

college majors). The occupational file was not rated highly either for
completeness of categories and characteristics, nor for clarity or logic-

alness. The liaisons suggested adding a category to the occupational file
describing the educational courses or majors which relate to the occupa-

tions. IRDOE's analysis of student use of the available categories and
characteristics revealed that certain categories are used much more
frequently than others. Frequency of use relates to at least three fac-

tors: importance and relevance to the student; students' familiarity
with tne topic; and the quality of TSC's treatment of the category.

'2Crt the four-year college file, the categories of Majors and Location

were amployed in 98% and 81%, respectively, of a sample of student

searches. Coeducation and Competitiveness were used in about two-thirds

of the searches examined in February 1974. The next two categories in
rank order were Size.of Total Enrollment and Costs, both of which were
used far less frequently (24% and 237., respectively). There were 11
categories which were employed in 57. or fewer of the searches examined.

The use of two-year college categories differed slightly. Fewer of
the available categories were used, and half were employed in 5% or fewer

of the searches. Most frequently used were Curriculums Leading to Asso-
ciate Degrees and Location.

Despite the fact that there were so many fewer (7) categories avail-
able for an occupational search, two categories were used in fewer than
97 of the searches. The remaining five were: Cluster (97%), followed by
interests (837.), Levels of Occupations (8270, Levels of Formal Education
(737.), and Aptitudes(557.).

These frequency of use findings parallel the results on the initial
Survey (conducted'one month after the frequency of use analysis) in which
students indicated that majors offered, location, and tuition were of most
importance in choosing a college. Similarly, in deciding on a future ,

career, all respondents could name their first choice with varying speci-
ficity, and indicated that that choice was a function of their own
interests and abilities.
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Early in 1975 (January-February), students in three schools who had
used the computer were compared with non-users in the same classes, on
four instruments measuring the amount and variety of information they had
about colleges and careers. On each and every one of these open-ended
measures, users consistently produced more information and more varied
information than non-users. Almost without exception, the content dif-
ferences in mean number of statements and mean number of categories (in
favor of the users) was with respect to information in GIS. That is, the
differences between users (many of whom had indirect CAG experience, and
experience that predated the test administration by 6 months to a full
year)_.and_non-users_were almost entirely in content available in GIS. More-
over, a highly statistically signifiCant difference en-the-VeCabdiatY-test
existed between users and non-users; the Vocabulary items were selected
from the GIS Student Study Guide.

While it is quite clear that the CAG experience improved users'
college- and career-related vocabulary, and their descriptive and organi-
zational ability with regard to college- and career-related information,
only about two-thirds to three-quarters of what students think is important
about colleges and occupations are included in the Guidance information
System. Students want more specific information about college major fields
of study--including the range of available courses, an estimate of a depart-
ment's reputation vis-a-vis other colleges, a description of the colleges'
educational style in terms of lectures, seminars, independent studies, and
so on. Students consider same information (not in GIS) about occupations
important as well; they are interested in knowing more specifically about_
the content of the training (i.e., necessary courses) in addition to where
that training can be obtained. They are also interested in information
about occupations in general that is available only in GIS as a descriptor
about a particular occupation. And, they think it important to know about
the life styles that are associated with occupations. In conclusion:

The classification of college information (categories and charac-
teristics) in GIS is fairly camplete frmn the liaisons' point
of view, but contains only about two-thirds to three-fourths of
what students feel is important.

The classification of occupational information in GIS is not as
complete nor as extensive as the college files. Again, GIS
contains only about two-thirds to three-fourths of what students
want to know about occupations.

Certain categories are used in searches conducted by students
more frequently than other categories. In the occupational file,

this is due to the limited availability of categories, and the
ambiguity of at least two. In the college files, the most used
categories reflected students' statements of what was most im-
portant to them. It remains for future research to determine
whether the availability of clearer and more complete categories
and files of information would alter what students ask about--
i.e., lead to expanded inquiries.

Students with CAG experience have more and more varied informa-
tion about both college and careers than students who were not
exposed to GAG.
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Much of the difference between users and non-users in amount

and variety of information about colleges and careers reflects
information available in GIS. Furthermore, in the test of
meaning of items (vocabulary) selected from the Guidance
Information System, users outperformed non-users. No data is

available on the benefits to an individual who used any set of
categories or characteristics in any file.

A computerized approach to providing college and career in-
formation is a valuable approach for building or tmproving a
career information program at the high school level.

}

An ideal system should include categories of information stu-
dents and professionals agree are important, but many of the
less frequently used categories, or ones not usually considered,

may not be irrelevant. The information they contain may be of
a kind that students do not think to ask about at first. It

may be important to retain same of these categories, since
expanded choice may result fram their availability in a system,
at least by same students who became aware of their importance.

To clarify the reasons for little or no use of certain cate-
gories, .further study is needed to determine which may be
truly irrelevant, which are little used because they are
difficult or confusing in the GIS form., and which_are impor-
tant but not often thought about.

Other analyses of the GIS software components that were conducted
reveal that much of the liaisons' day-to-day criticisms concerning ac-
curacy of the information and recency of information had some foundation.

Most of these have implications for data collection and update procedures

and will not be discussed in this chapter.

As a summary statement about the Guidance Information System, we
conclude that there are more problems with software- than with hardware-

related aspects of a camputerized college and career information retrieval

system. Nonetheless, GIS is an effective system and(although not easily
used by students alone without staff support) produces many benefits to

students, staff, and the schools involved. We now turn to a summary
section on these benefits--the direct benefits as reflected in college
applications data, in vocabulary, decision-making, and the amount and

variety of information obtained by student CAG users.

The number and types of colleges students apply to is more a function

of costs and income, including scholarships and financial aid, than it
appears related to CAC use. In this demonstration we could not directly
compare applications of users with non-users; the closest approximation

we could reach was a comparison of the applications of the June 1974
graduates with those of the June 1975 graduates. Better tests of the
effects of CAG on college applications and on rates of acceptances and

rejections are possible and might be considered in the future.
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We looked at CUNY applications, SUNY applications, and applications
bp all "othee'colleges. Combining ail applications for all schools,
there,was an overall decrease in the average number of applications per
graduate (APGs) in 1975, as compared with 19740 from 1.5 ta 1.2. The
total number of different colleges applied to also decreased, from 385 to
331. All schools except A and D showed a decrease in APGs which was most
dramatic at School C.

In 1974, 637. of all graduates applied to CUNY; in 1975, 54% applied.
The SUNY AFGs decreased fram .41 to .31 while the other college APGs went

-.47 -to .37. There was, --however, an increase in the. tatal _number fl_f

different SUN! colleges applied to. For both years, 90% or more of all
applications were to four-year colleges. The individual schools main-
tained their rank order in both years: generally School C filed the most
APGs followed by Schools D and E; Schools A and B were at the bottom.

Looking at the acceptances of applications with known outcames, there
was a slight increase in the percentage of non-CUNY acceptances in 1975;
this was almost entirely attributable to a much higher rate of acceptance

to SUNY colleges. The non-CUNY rate of acceptance was 75% in 1974 and
797. in 1975; the SUM acceptance rate increased fram 73% to 81%.

The effe ts of CAG on college applications and acceptances are
not clear from these analyses. Liaisons report many instances
in which students located colleges through GIS and were ac-
cepted by them; the staff also reported that CAG frequently
had the effect of modifying students' college choices (either
expanding or constricting them), to better accord with reality.
Obviously, better and more research is needed for system-
atically isolating the effects, if anyl,of CAG on college
decisionmaking and choiCe.

The overall decrease in APGs might be attributable to the fact
that CAG may have brought about fewer, but more realistic,
applications. This is supported by the increase in rate of
acceptance to SUNY colleges. These findings, however, may
have to do more with general economic conditions than with
school-, student-, or CAG-related causes.

The decrease in CUNY applications reflects a difference in CUNY's
processing and differences in IRDOE's data collection in 1975.

About 90% of all applications filed in both years was to four-
year colleges. This agrees with students' preferences for
this type of education, and their low use of the two-year
college file. It does not necessarily mean that a two-year
file is not important, nor that the GIS file is inadequate.

There is same slight evidence to suggest that the particular
high school a student attends greatly influences the colleges
to which he will apply.
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The findings with respect to the user/non-user differences on six
measures of the direct impact of CAG were more clearcut) and have been
referred to throughout this chapter.

The preference for the computer as a source of information about
colleges or careers was in the middle of a list of,sources. Overall, some-
what more users (367.) than non-users (28%) preferred the computer for col-
lege information, although it ranked below the college office-counselor,
visits to colleges, and catalogs. Individual schools differed. School E's
non-users preferred the computer more than users at other schools; at
Schools D and C fewer users than non-users preferred the computer. In
termt-af-tareert-,--preference-for-the-career-officecounseior-ranked-first-
for all schools combined, followed by talking to people in different

careers, and visiting work sites. Both users and non-users preferred
the computer less for career than for college information, although users
ranked it higher than non-users. The individual school differences were
very similar to those obtained for the computer as a college informational
source.

Preference for the computer as an informational source is not related
to the benefits students get from the CAG experience in terms of cognitive
measures. School E students were most enthusiastic about the computer, but
in this sc4701 users differed least from non-users on Decision-Making;
School C users tcte not ardent fans, but they dtd demonstrate superiority
over non-user9 on Vocemlary and Decision-Making.

-;f&?rence between users and non-users on Vocabulary was statis-
ti Infacant in favor of users. The individual school differences
all JritAl users, but the variations in schools and in CAC method gave
no ,:Aficntly greater advantage to users. The data suggest that a
school's performance on this measure is related to the general ability
level of students.

The Decision-Making results are similar: users performed significantly
better than non-v, on this measure. Although the same direction of
benefits held for -,11A-1 individual school, there was no statistically sig-
nificant differentia advantage to users. There was, however, a tendency
for the users in schclois of lesser academic level to show greater benefits,
possibly because of fdle low test ceiling. With this instrument, there
seems to be same posive relationship between the magnitude of advantage
to users and the proportion of users in the school who conducted searches.

On the Self and Ideal College Questionnaires, users produced more in-
formation and more varied tnformation than non-users; users employed a
greater number of categories which were in the Guidance Information System.
Moreover, about 307. of the categories generated by users (Self College)
were exusive to them--were not employed by non-users.

On Self and Ideal Occupation Questionnaires (which appear to tap
different scuderAL concerns), the mean differences in various scores (number
nf -1A:r.sy number of categories, number of unique categories, cate-
gorien re77tad to US, and personal- vs. job-oriented categories) clearly
favor-ci users. The users employed more and a greater variety of infor-
man:o7; more GIS-related infc7mation. Users, moreover, tended to be
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more concerned about the educational or training requirements of an occu-
pation and seemed to be more attentive to differences in the wording of
the questions on the instxuments.

On all four instruments approximately three-fourths of the information
users and non-users thought it was important to know about was included
in GIS; same of the information not in GIS might be considered in the re-
design of the data files. To summarize:

The computer as a source of college and career information ranks
,in_the=middle of_a.listof_pources. It was_preferred_by=atuden.t.s..

_

more for college than for career information, reflecting allour
other data describing this file as less adequate than the college
files.

A larger proportion of users, overall, than non-users preferred
the computer as an information source. There were variations
among the individual schools; although the computer was ranked
low in Schools C and D, non-users tended to rank the computer
higher than users, indicating that these schools may have
better sources for information and that users are better able
to make that judgment.

The students in School E0 non-users and users, rank the com-
puter highly as a source of information. Their preference for
the computer does not influence the results on vocabulary or
decision-making; on the latter measure in particular, user
benefits accrue to schools with a great proportion of students
who used CAG's search capability.

The data on source preferences seem to suggest that students,
especially users, do not differentiate clearly between "counsel
and the computer-assisted counseling experience. This question
might be the basis for future research activity.

Users performed significantly better than non-users on measures
of Vocabulary and Decision-Making. The findings seem to in-
dicate that students poorer in decision-making ability might
benefit most from the CAG experience--especially from a file
search.

Users have more information and a wider variety of information
about colleges and careers than do non-users. The advantage to
users is attributable to GAG, since they employed a greater
variety of GIS-related categories.

Two-thirds to three-quarters of the information students con-
sider bmportant about colleges and careers is in the TSC system.
The remainder of the information is not.

On the bests of all our experiences and findings we recommend that
serious consideration be given to the expansion of a computer-assisted
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guidance project. Such an expanded program should encompass or build on
the components that have been tried successfully by the five pilot high
schools.

Specifically, we recommend that a hardware configuration similar to
TSC's be used. The teletypewriter terminal should be retained since it
was indestructible and permitted the generation of hard copy with multiple
carbons. There are more sophisticated models that are faster and less
noisy, but in our judgment the noise and speed of the KSR-33 attracts
students,and staff quickly adapts. In schools with students of lesser ace-
demic abijity the slow speed enables them to follow the output; a variable
speed nodel might be considered for high schools whose students are reading
at or above grade level.

We recommend that schools be assigned thme in advance; the equivalent
of one day a week access per school is adequate. Maximal use will be
attained if schools are scheduled half-days or smaller portions of days
rather than whole days. A "buddy" system of pairing 3 to 5 schools would
eliminate the need for external management. The schools in each buddy-
group could arrange their own trades for special events, and c,p_O_d, if
one experienced a breakdown, call a buddy to see if one of tr - 1:_)11d

use the time.

A staff person in each school needs some ttme allotted for coordi-
nating responsibility; half-thme is suggested. This can, of course, be
divided among different staff and every effort should be made to increase
the number of in-school staff who are familiar with the operation. With
a revised system, there should be less staff time needed to operate the
terminalwith more time devoted to orienting students and following them
up in an advising relationship. In time, students will learn of the
availability of the system in their schools; witn system improvements, more
students should be able to access the information with considerably less
staff help.

Except for research purposes, there seems to be little reason to es-
tablish external priorities for all schools for use by students in a par-
ticular grade level or at a particular time of year. The high schools are
cognizant of their own needs and will adapt the systemprovided, of course,
it has built-in flexibility--to meet these needs. Schools will also estab-
lish their own patterns of use. We recommend, however, that direct inter-
action and the search mode be encouraged. Although the data with respect
to direct interaction effects on students is not definite, there are other
serendipitous henefitsincluding increased involvement with staff and
increased flow of students to the area (office and personnel) in which the
terminal is located. With CAG, students seek out help and advice more
frequently and earlier in their high school career.

Searches are recommended because it is the only way students are
exposed to (GIS's) decision-making logic. The data suggests that improved
decision-making ability is associated with searches.

Without modification, GIS might be expanded most feasibly and use-
fully to schools of lesser academic ability, to very large schools, and/or
to schools with less well-developed college orientation. However, GIS can
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becdthe the basis for building or improving a school's college office or
.*Career education thrust--provided, in the latter instance, that super-
visory staff-be assigned this function primarily. A modified system, with
-an improved oceUpational file, would be more adaptable for this purpose.

Whether a future system should build on GIS, or whether a new system
with new data bases should be developed depends partly on funding. we

will not deal with this issue here; insteLd, we will attempt to describe
the ideal system that is more responsive to the needs of New York City
high school students.

An ideal computerized system should provide much simplified access so
that greater numbers of students could process their own requests for in-

formation. Similarly to GIS, a user should be able either to conduct a
search or ask for a description of an item. An ideal system should retain
GIS's narrowing--inverted pyramit;--logic or a similar program structure.
All files, however, should be similarly constructed (e.g., no division
between selectors and descriptors as in the GIS occupational file), and

should be cross-referenced: for every occupation included, there should
be appropriate places for training.

The number of files needs to be increased to include vocational and

business and trade schools and a working scholarship bank, at a minimum.
Within each file, the information might be coded to meet the needs of
special interest groups,or subpopulations (e.g., the handicapped and the

incarcerated). Great care should be exercised in developing and applying
rigorous standards for inclusion in a permanent data file. The same
standards that apply to two-year and four-year colleges should be applied

to alternative schools. And we urge that in each and every educational
file students be apprised that a degree from a not-yet-accredited institu-
tion may not have the general acceptability as does a degree from an

accredited one.

There are some recomme, _ad changes that need to be considered in
files of fouryear and two-year colleges. The findings suggest that some

GIS college categories and characteristics should be eliminated or
shortened, while others should be added. As an offshoot of this demon-
stration study these data are currently available.

Changes in an occupational file will be more complex because of the

necessity to sample occupations. It seems to us that the sampling should
reflect the best opinions of professional educators--as well as an educa-
tional philosophyand the state of the real world. We have already
implied that, for example, more emphasis should be placed on occupations
with stable or expanding opportunities and fewer occupations that are

becoming obsolete. The file should also include occupations that stretch
students' horizons and occupations most frequently asked about. They
should be non-duplicative and representative of the greatest number pf
diverse careers; moreover, to Hie extent possible occupations thatxform
career ladders should be included.

Most of the occupations Should require a minimum of a high school

education if the system is directed at secondary level students; some low
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ikill level occupations should be retained, however, to illustrate the
"value"of education. Certainly, even for New York City students, the
file should include occupations other than urban ones; but in what pro-
portions? Similarly, there should be occupations at the lower and inter-
mediate levels and at the college, postgraduate, and doctoral levels;
these should possibly reflect their representation in the real world of
work.

Within the occupational file, categories and characteristics need
to be clarified and expanded.The data on which to base some modifications
are available. To determine which of the suggestions are worthy of future
adoption, there needs to be same consideration of what the use of an oc-
cupational file (or for that matter, what the use of college files) is
intended to accomplish. Once there is some consensus, then the guidelines
for selecting and sampling, expanding or restricting will follow.



POSTSCRIPT

The astounding demonstration of CAG's benefits to student users
together with urging of the school administrators and staff prompted the
Board of Education's Division of High Schools and First National City
Bank to continue the project in the same five schools for the 1975-76
academic year. This was considered an interim measure--a "holding pattern"--
which would keep CAG operational at a minimal level so that decisions could
be made with respect to future expansion of GIS and/or modification.

CAG, 1975-1976

Implementation in 1975-76 was considerably aggravated by New York
City's budget crisis which resulted in cutbacks in personnel, including
manpower shortages in the public schools. Due to the severity of the fis-
cal problems, the Division of High Schools was forced to reduce its
contribution to the CAG project by half, from one full teaching unit al-
lotment per school to one-half unit. They continued absorbing all
telephone costs. Considering the extent of the Division's across-the-
board cutbacks that year, the allotment of any proportion of a teaching
unit indicates substantial interest and support.

Citibank's funding was also decreased, affecting only IRDOE's re-
sponsibility in 1975-76; we were to serve only in a managerial and
supervisory capacity--developing and maintaining calendars and schedules,
ordering CAC-related supplies, training staff, and so on. Although IRDOE
staff time was insufficient for collecting elaborate data, and its con-
tractual obligations did not include this type of activity, same data on
time and uses were kept.

A one-week UFT strike in September 1976 increased the usual star -up
problems. There were other delays as well; because of the teachers'
contract, School B which had intended to retain the guidance intern (who
served as the full-time liaison in Periods 1, 2, and 3) on a reduced time
schedule could not do so. When school finally opened in September, School
B had no liaison. A teacher of business education, interested in the
project, was selected by the principal and was trained by IRDOE. The
liaisons at the other four schools remained the same, although their other
in-school responsibilities had to be adjusted to compensate for the
reduced allotment.

During the 1975-76 school year, which corresponds with Periods 2
plus_ 3, the computer was used for a total of 464 hours. This is a 13%
decrease from Periods 2 and 3. Considering that staff time decreased by
50%, the decline in number of hours is significantly less than was ex-
pected.
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Moreover, and perhaps of more importance, was the separae schools'
pattern: School A used about 111 hours in 1975-76 (115 in Periods 2+3);
School B used 118 hours (an increase from the 89 hours used in Periods
2+3); and School E used 166 hours in 1975-76 (as compared with 191 hours
in the previous year), a 137. decrease. The overall decrease is mostly
attributable to Schools C and D which used about 15 and 53 hours, respec-
tively, in 1975-76 (as compared with about 29 and 110 hours in Periods
2+3); the time used by these two schools decreased by about 50%.

Similar results were found in examining the number of student uses
of the computer. In 1975-76, the computer was used a total of 2953 times--
a 15% decline from the 3457 uses in PeriOds:2+3. Again, the decrease was
far from consistent fromschool-to-school. Schools A and B increased their
usage by 37. and 13%2 respectively. School E evidenced a 26% decrease,
while Schools C and D used the computer much less--547. and 597., respective-
ly. Thus, while Schools C, D, and E decreased usage, only in C and D was
the decrease more than would be predicted from the reduction in staff time.

With the exception of School C,where after Period 1 interest in CAG
had been moderate at best, enthusiasm at the other four schools remained
high. There was a sense of disappointment about the reduced time, and an
intense feeling of curiosity about CAG's future. The School B liaison,
who was new to the project, was continually amazed about the kind and
quality of service she was able to give students through CAG. The liaison,
at School A expressed her school's eagerness to see initiated the system im-
provements that she and other liaisons had so diligently suggested.

Ltoiss.t _"ACCESS"_

Dpring the 1975-76 school year, IRDOE, Citibank, and the Division of
High Schools explored the future of the project. Representatives from
many other agencies were called in as more complex and detailed problems
arose. These people met with their own staffs and advice, suggestions, and
special-interest concerns were brought back for discussion.

Meetings between IRDOE and Citibank staff started in June 1975 and
actually continued through August 1976. The first round focused on
questions of "need": Is there a need for additional data files (e.g.,
:vocational schools and scholarships and financial aid), and is there a
need to extensively modify GIS's four-year zollegel two-year college, and
occupational files? And, can the need to continue the service better be
met by building on TSC's Guidance Information System or by starting to
design a system designed for and owned by New York City?

IRDOE, with the cooperation of Citibank, prepared a proposal for
Project ACCESS (Automated Career:, College, Educational, and Scholarship
Search), targeted to the needs of the New York City public high school
students,and built on:a complete and educationally sound data base. The
major part of the proposal described key parameters of a computerized
system including the validity of records, relevance of the taxonomy, and
comprehensiveness of the subsystems. Several possible subsystems were
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described--less-than-baccalaureate, four-year college, financial aid, and
careers. Data file alternatives, program logic, and hardware and soft-
ware system questions were examined. Although this proposal was budgeted
in terms of developing a system that was designed to be the property_and
responsibility of the Board of Education of the City of New York and
Citibank its specifics were adaptable to modifying already existing
programs

The second round of negotiations involved systems and computer ex-
perts from Citibank, the Office of the Deputy Chancellor, the Bureau of
Management Information and Data Processing, the Graduate School of the
City University of New York, and IBM. These discussions.took place during
October-December 1975, and were concerned with hardware problems, com-
munications, and on-going managerial (technical and educational update)
issues. Differences of opinion anong systems experts concerning whether
or not a computerized information retrieval system could work at all, or
could operate on the Board of Education's hardware flourished. Estimates
of what it would cost to "put up" such a retrieval program on the Board's
hardware ranged from a conservative $10,000 to a record high of a quarter
of a million dollars. And this, of course, meant only adapting or up-
grading the hardware, and did.not include costs relating to the software
package, the building of a data base, nor to on-going operational costs
for 100 public high schools.

Interim measures were considered. The Graduate School offered free
computer service to 10 to 20 high schools and use of their computers for
research (i.e., file construction) purposes. IRDOE, the Graduate School,
and IBM located several appropriate software packages, including an
informational retrieval package that would have been available to the
Board of Education at a nominal charge, since other city agencies had a
licensing agreement with the developer. Other activities designed to
move camputer-assisted guidance into an expanded number of high schools
included proposals to lease GIS, or to purchase ISC's mini-compute/A-GIS.
IRDOE revised its plan so that data collection could be accomplished in
smaller, less costly stages. Although Citibank favored one-source funding
of a CAG project, a great amount of time was spent in considering the
question of cosponsors.

It was at this point that a more basic stumbling block emerged--and
one that continues to be the major obstruction. While both Citibank and
the Division of High Schools were in favor of an expansion, Citibank
needed a commitment fram the Board of Education that it would implement
and man a new system--either Project ACCESS or a much modified GIS. The
Board, like all other agencies in New York City, budgets on a year-to-
year basis. General revenues are divided among all city agencies, and
economic conditions affect the budget allocations. Moreover, there was
same question as to whether it was legal-4binding--or appropriate
for the Board to commit (earmark) funds in advance. Although very desir-
ous of the continuation (and expansion to 10 high schools)--as evidenced
by the Board's allocation of teaching units for the 1976-77 school year--
Citibank needed assurance of a longer-range commitment to a project that
would require so large an investment and had to vote it down. The last 12
students used the computer on June 22, 1976.
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Far too frequently demonstrations conducted in school settings do not
provide policy makers with sufficiently convincing data on which to base
future decisions. More often than not, these evaluations report that
although staff and students like the demonstration program, there were no
measurable student gains. Such conclusions leave the reviewer without
clear directions, implying perhaps that another year is warranted in which
to improve implementation strategies or measurement techniques.

The results.we reported as accruing fram the CAG demonstration are
clear and definitive. Despite the fact that a camputer-assisted guidance
project may be mpre_useful in sone schools than in others, all the evi-
dence taken together indicates unequivocally that benefits accrue to
students and to schools.

As professionals in educational researWand development, we are some-
what saddened by the fact that GAG, like same other special-funded demon-
strations, is "all dressed up with no place to go." Alternative suggestions
for dealing with similar circumstances in the future may lie, in part, in
long-range: funding of essential City services at a minimal level, or in the
initial planning of the project. In the latter instance, same provision
could be made by all participants (funding agency, grantee agency, and
site institution) to establish standards relating to cost and value which--
if met by the projectwould lea4 to its consideration as part of an
on-going operation.
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TABLE Al

NUMBER OF JUNIORS AND SENIORS TAKING INITIAL SURVEY OF STUDENT
ACTIVITIES AND FLANS IN MARCH 1974, WITH PERCENTAGE WHO HAD

PRIOR CAG EXPERIENCE, BY SCHOOL

School
:rade 11 G ade 12

TotalN
Junio s

With
PrIor CAG

N
Seniors

b
Prior CAG

A 236 16% 198 67 434

B 246 13% 90 0 336

C 187 25% 198 0 385

D 201 40% 182 3% 383

E 193 337. 158 6% 351

All
Schools 1063 25% 826 3% 1889

*Because entire classes were tested, solnu 10th graders took the
Initial Survey. Their responses were not included in the analyses.
Prior experience with CAC was determined by utamination of User
Sign-1n records, which gave the student's rime, grade, and date of
use.
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TABLE A2

DETAILS OF ADMINISTRATION OF INSTRUMENTS FOR ASSESSING DIPACT
OF CAG ON STUDENTS, JANUARY-FEBRUARY 1975

A. NUMBER OF STUDENTS TESTED ON EACH INSTRUMENT BY SCBOOL

Instrument
__School All

Schoo sA B CP

1. Preferred Sources of
College and Career
Information* 77 86 88 68 86 405
,

2. Vocabulary 75 79 92 86 81 413

3. Self College - 48 - 48

4. Ideal College - 51 - 56 55 162

** Closed-Ended College - - - 54 54

5, Self Occupation - 55 - - 58 113

6. Ideal Occupation - 60 - 57 117

7. Decision-Making 84 87 92 69 87 419

Date of Testing, 1975 1/20 2/18 2/21 1/10 2/28
-_--

Grade Level 12 12 12 12
11 847.:

-1

12 16%

*Two questions placed at end of Decision-Making instrument; the ans ysis
used only respondents giving three choices.

**Data not presented in this report; the multiple-choice format precluded
obtaining qualitative information, and user/non-user differences were
slight.

#School C is the only one where the same students took both Vocabulary
and Decision-Making.

TOTAL NUMBER OF DIFFERENT STUDENTS TESTED) NUMBER OF CAG
USERS AND NON-USERS, AND TYPE AND RECENCY OF CAG EXPERIENCE,

BY SCHOOL

School
N Students Tested 4 Who

Were
Users

ForT

Total Users
Non-
Users

Type of CAG
Experience*

Time ofMost Recent Use
Period 1
2/74-6/74

Pd. 2-1- 9/74

to TestDatEndirect Direc

A 159 94 65 5970 487. 52% 57% 43%

B 166 76 90 4670 42 58 66 34

c 92 33 59 36% 64 30 76 24

D 155 81 74 52% 68 28 86 14

E 168 105 63 62% 48 48 23 77

A 1 f
Schools 740 389 351 53% 52% 4570 57% 43%

*Where Direct and Indirect do not equal 100%, the remainder did not indi-
cate the type of experience; for all schools, these uses totalled 3%.
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TABLE A3

MEAN SCORES ON VOCABULARY AND DECISION-MAKING FOR HOMRS AND
NONHONORS SUBGROUPS, USERS AND NON-USERS, BY SCHOOL

A. VOCABULARY (mAximum SCORE = 12)

School

Users Non-Users

All
Honors

All
Non-

honors

Honors
Advan-
tageHonors

Non-
honors

Honors
Advan-
tage Honors

Non-
honors

Honors
Advan-
tage

A N 38 10 11 16 49 26

M 6.7 5.4 +1.3 5.8 4.2 +1.6 6.5 4.7 +1.8

N 0 35 0 44 0 79

M 6.5 6.6 6.6

C N 0 33 0 59 0 92

M 8.2 7.0 7.5

N 3 40 10 33 13 73

M 10.0 8.2 +1.8 8.2 8.0 +0.2 8.6 8.2 +0.4

E N 17 38 9 17 26 55

M 7.8 7.7 +0.1_ _ 7.3 7.2 +0.1_ 7.7_ 7.5-+0.2_
All

Schools
N 58 156 30 169 88 325

M
tism

7.2 7.5 -0.3 7.1 6.9 .2 7.1 7.2 -0.1

DECISION-MAKING IMITM SCORE = 6)

A N 36 10 17 21 53 31

M 3.8 3.2 +0.6 2.8 1.7 +1.1 3.4 2.2 +1.2

B N 0 41 0 46 0 87

M 3.8 3.1 3.4

N 0 33 0 59 0 92

M 4.4 3.6 3.9

D N 14 24 2 29 16 53

M 4.8 4.0 +0.8 2.0 3.6 -1 6 4.4 3.8 +0.6

N 13 37 16 21 29 58

M 5.2 3.8 +1.4 4.8 3.3 +1.5 5.0_ 3.6 _ +1.4_ _
All

Schools
N 63 145 35 176 98 321

M 4.3 3.9 +0.4 3.6 3.2 +0.4 4.1 3.5 +0.6
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TABLE A4

STUDENTS' PLANS FOLIO ING HIGH SCHOOL GRADUATION, BY SCHOOL
AND GRADE (RESULTS IN PERCENTAGES)*

Plans
Schoil All

SchoolsA B C D E

11 12 11 12 11 12_ 11 12 11 12 11 12-----

Four-Yeareollege

Two-Year College

Special Training
(e.g.Trade School)

Job and School

Job &SchoolLater

Get a Job

Military

Other

No Response

_

3

7

42

7

4

3

2

2

22,

12

2

41

10

6

2

1

4

19%

5

9

34

8

16

5

4

0

13%

11

8

34

7

21

1

2

3

55%

5

5

24

5

4

1

1

0

38%

10

4

34

5

8

1

0

0

40%

6

2

37

7

3

0

4

1

50%

8

4

26

2

5

1

3

1

23%

5

6

38

8

13

3

3

1

24%

8

4

44

8

7

1

3

1

32%

5

6

35

7

8

3

3

1

31%

10

4

36

6

8

1

2

2

Total % Planning
Further SchoolinL__

89

49

87

51

75 73 94 91 92 90 80 88 85 87

Total % Planning
Work & Schooling

42 41 29 39 44 28 46 52 42 42

N: 236 19_ 246 90 187 198 201 182 193 158 1063 826

*From Initial Survey of Student Activities and Plane, March 1974.
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TABLE A5

MEAN LIAISON RATINGS OF THE ADEQUACY OF THE GIS COLLEGE FILES
(Categories Listed in Order of Rating of Frequency of Use)

Category

N Charac-
scs

COL4 COL2

Variables Rated

Complete Accu- Clar- Appropri- Rele-
ness racy ity ateness vance

Fre-
quency
of Use

Academic Programs of
Study ("Majors")

Geographic Location

Financial Aid

Competitiveness*

Coeducation

Control(Pub.vs.Priv.

Size of City or Town

Costs

Annual Tuition & FeevA

Size of Total Enrollment

Athletics Available

Special Programs (pre-
(mad, remedial, etc.)

Admissions Information

Calendar Plan

Applications Deadline

Type of Institution
(univ., seminary, etc.)

Regional Accreditation

Religious Affiliation

Emerging Fields*

Academic Characteris-
tics of Students

Campus Life ..ultural,
social, etc.)

CaMpus Activities (cho-
rus, radio station, etc .)

Faculty Qualifications

Graduate Students*

27

63

13

6

5

5

22

10

5

31

12

16

9

5

5

7

20

1

12

2

2

106

63

13

5

2

5

24

12)

5

31

22

15

12

2

2.6 2.7 2.4 2.6 2.8 3.0

2.9 3.0 3.0 2.6 2.9 2.8

2.8 2.7 2.9 3.0 3.0 2.5

2.6 2.5 1.9 2.2 2.1 2.4

3.0 3.0 2.4 2.3 2.3 2.3

2.9 2.9 2.8 2.5 1.8 2.3

3.0 3.0 3.0 2.5 2.5 2.2

2.2 2.1 2.4 2.2 2.2 2.0

2.4 2.1 2.5 2.4 2.4 2.0

2.9 3.0 3.0 2.6 2.6 1.8

2.9 2.9 2.9 2.7 2.3 1.6

2 6 2.5 2.5 2.6 2.1 1.6

2.7 3.0 2.8 2.0 1.6 1.6

2.9 2.9 2.9 2.4 1.8 1.4

3.0 2.8 3.0 1.9 2.0 1.4

2.9 3.0 2.9 2.1 1.5 1.4

2.9 3.0 2.8 2.2 1.5 1.4

3.0 3.0 3.0 2.5 1.9 1.3

2.8 3.0 2.9 2.5 2.2 1.2

2.8 3.0 3.0 2.6 1.9 1.2

2.8 3.0 2.6 2.4 1.9 1.2

2.8

2.8

2.4

3.0 3.0 2.7 2.1 1.0

3.0 2.8 2.5 2.3 1.0

2.8 2.8 1.6 1.8 1.0

Mean Rating Total 600 2.8 2.8 2.7 2.4 2.2 1.7

*COL 4 only
**Each rating was on a 3-point scale (1=negative
not asked to rate the ROTC category (COL 4 only; 4
gory of "COsts" subsumes "Annual Tuition and Fees"
Room and Board." All means for these 2 subhaadin
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MEAN LIAISON RATINGS OF THE 0JACY OF THE GIS OCCUPATIONAL
FILE, INCLUDING SELECTOR AND DESCRIPTOR CATEGORIES*

(Listed in Rank Order of Overall Mean Rating)

Category N Charac-
teristics

Variables Rated
Complete-

ness
Rale-
vance

Clar-
it

Logical
nessSe e tors

15 Occupational Clusters

Formal Education

Special Vocational Training Time

Occupations Within Industries

Training Other Than Foraml
Education

Aptitudes

Interests

Mean Se1ecror Ratings

15

14

15

9

9

11

10

83

2.5

3.0

2.7

2.5

2.9

1.9

1.5

2.4

2.8

3.0

2.6

2.2

2.2

1.6

2.0

2.3

2.8

2.2

1.9

2.1

2.1

1.8

1.4

2.0

2.6

2.5

2.5

2.6

2.2

1.9

1.5

2.3

Descr .tors

15 Occupational Clusters

Formal Education

Occupations Within Industries

Special Vocational TrainingTime

Training Other Than Formal
Education

Aptitudes

Interests

Physical Demands

Working Conditions

Work Activities

Other Qualifications (e.glicense)

Employment Outlook

Special Conditions (e.g., summer
only)

Areas of Work

Entry Level Earnings
-----------------------_-_-____-----
Mean Descriptor Ratings

15

14

92

15

9

11

10

14

21

12

4

3

3

22

13

271

2.9

3.0

2.3

2.6

2.9

2.1

1.7

2.9

3.0

2.9

2.4

1.7

2.1

2.1

2.3

1 -2. ;i

2.7

3.0

2.3

2.7

2.0

1.7

1.8

2.7

2.5

2.5

2.8

2.7

2.3

2.0

2.0

2 4

2.6

2.0

2.6

1.6

1.9

2.0

1.6

3.0

3.0

3.0

2.7

2.6

2.4

2.8

2.1

2 4

2.6

2.7

2.7

2.7

2.3

2.3

1.7

3.0

3.0

3.0

3.0

2.9

2.9

2.3

2.7

2 7

*Each rating was_on a 3-neint scale 1=negativel 3=positive) _Mean
ratings for the categor. of "Highest Level Earnings" were identical to
those for "Entry Level iarnings."
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TABLE A7

FOUR-YEAR COLLEGE FILE: FREQUENCY OF USE OF EACH CATEGORY TN
SEARCHES, FEBRUARY 1974 (Results in Percentages)

Categories Used*
(in Rank Order

School All
Schools

Total
N

Academic Programs of
Study ("Majors") 100% 96% 100% 98% 95% 98% 265

Geographic Location 83 92 98 60 86 81 220

Coeducation 33 23 81 77 48 66 178

Competitiveness 33 38 90 51 65 66 177

Size of To tal Enrollment 50 0 3 54 11 24 65

Costs O.nc. Tuition &Fees) 0 0 2 58 5 23 63

Admissions Information 33 8 5 33 8 17 45

Control (Public vs.
Private) 17 54 4 0 57 15 40

Financial Aid 33 6 3 18 24 14 38

Size of City or Town 0 0 13 5 51 14 37

Athletics Available 17 12 11 14 7 13 36

Special Programs 0 0 26 2 8 11 31

Tuition ÷ Fees I- Room
Board 0 0 9 4 8 6 16

rype of Institution 17 0 6 1 16 5 14

Religious Affiliation 17 0 3 0 24 5 13

Campus Life 0 0 9 1 0 4 10

Special Campus Activities 0 0 5 4 0 3 9

Emerging Fields 0 0 0 2 0 1 2

Academic Characteristics
uf Students 17 0 0 0 0 0 1

ROTC

total Number of Searches

0 0 0 1 0 0 1

Examined 6 26 100 101 37 270

*Within any one search, multiple use of characteristics in a given cate-
gory was counted only once. The categories of Graduate Students, Ap-
plication Deadline, Regional Accreditation,: and Calendar Plan were not
used at all. (The Faculty qualifications category was inadvertently
omitted from the counting, but was little used.)

151



140

APPEMIX B

In this Appendix, we will discuss the issue of student ability level
in relation to the special assessment of the effects of CAG on vocabulary
and decision-making. We had originally hoped to compare honors and non-
honors students as one of the dimensions in our study of the effects of
using the computer. However, our sample had no honors students in
Schools B and CI and very few in School D.'

Altogether, honors students constituted less than one-fourth of those
taking either test. Because of the unequal Ns, we could not use analysis
of variance and thus could not compute the triple interaction of schools,
use of CAG, and honors/nonhonors. Instead of analysis of variance, we
used a multiple regression program ("Glypoth") to analyze significance of
differences.2

When we inspected the cell means for Vocabulary and for Decision-
Making, we found that wherever comparison with respect to honors status
was possible (specifically, where the cell N was more than 2), honors
students, whether users or non-users, performed better than the corres-
ponding nonhonors studenLs. But we also found that honors students at
School A, which was the poorest academically, performed more poorly than
nonhonors students at other schools. Thus, the honors designation seems
to indicate quite different levels of ability in different schools, and
is not a suitable estimate of ability across schools. It would therefore
not be appropriate to combine all honors students (or all honors users,
etc.) and compare them with all nonhonors students.3

The fact that the schools differed in ability level causes no problem
in data analysis, but whether ability was equally distributed among users
and non-users is not so clear. That honors students did better than com-
parable nonhonors students is not surprising, and does not by itself in-
terfere with analyzing effects of the use and schools' variables. The
important question, however, is whether being an honors student gave users
any extra advantage over non-users. As explained above, we could not
computer the triple analysis of variance interaction; however, with the
Glypoth program, we examined the use X ability interaction separately for
School A and for School E.4 In both schools this interaction was essen-
tially zero on both tests, suggesting that honors status gave no additional
advantage to users. This result lends support to the procedure we adopted,
namely of combining honors and regular users, and comparing them with
honors plus regular non-users, without distinguishing between honors and

1
-For example, at School D: Vocabulary--of 86 atudents tested, only 3 were
honors users; Decision-Making--of 69 students-tested, only 2were honorsnonusers.
2_
-See footnote 1, page 23.
3
Table A3 gives the overall means for ell honors and nonhonors subgroups
on the Vocabulary and Decision-Making tests, but only for comparison pur-
poses; the distortion caused by the unequal Ns is obvious.
4
in these two schools the cell Ns were all 9 or more.
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nonhonors students. In further support of this procedure, the liaisons
reported that student ability was fairly homogeneous within the classes
tested--a situation which would lead to the unequal Ns we obtained. And
considering that we tested in 22 English classes and 6 homerooms, it seems
reasonable to expect an even distribution of ability differences between
the user and non-user groups. (Remember that the users and non-users
being compared came from the same classes.) We are willing to assume,
then, that no important initial 21.ailla differences existed between users
and non-users that would account for the obtained results.


